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PREFACE 

There is a lack of geography hterature in Nebraska. Various 
state and United States publications have been issued, but 
most of them are now not accessible, and none of them were 
written for use in schools. This elementary text is intendetl 
primarily for use in the graded and rural schools. However, 
its subjects are presented in a waj^ that may recommend the 
book to general readers as well, in the absence of a more 
complete treatment of the subject. 

The subject matter of the volume is based for the most part 
on the author's personal experience in the state while working 
on the Nebraska Geological Survey and for the United States 
Geological Survey. The author has also obtained data from 
publications of the following authors: Barbour, Bessey, 
Blackman, Clements, Darton, Johnson, Lyon, Loveland, 
Sheldon, Swezey and Todd. 

A few references are cited in each chaj^ter. Of these, the 
topographic maps antl folios shown by j)late III, though inex- 
pensive, are very im]Dortant for class studies. The price of the 
maps is fi-\'e cents each, or, at wholesale, three dollars a hiuidretl, 
except the Omaha Specials which are ten cents each. The 
folios are twenty-five cents each. These and all other geolo- 
gical publications of the National Government when accessible, 
may be obtained from the Director of the United States 
Geological Survey, Washington, I). C. Part IV of the XXI 
and XXII Annual RejDorts, Professional Papers 17 and 32, 
and Water Supply Papers 12, 29 and 70 are among the valuable 
Nebraska references which have been issued by the United 
.States Geological Survey. If accessible, these and volume 
one of the Nebraska Geological Survey should be consulted 
freely by the teacher. 

I am indebted to Professor E. H. Barbour, Director of the 
N'eljraska Geological Survey, anrl to N. H. Darton, of the 
United States Geological Survey, who have very generously 
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permitted me to publish data which has been rnllected for 
use elsewhere. 

Thanks are due Miss Bertha L. Green, Principal of the 
Clinton School, Lincoln, Nebraska, and Miss Emily Guiwits, 
Secretary to the Chancellor, The University of Nebraska, 
who editefl the manuscript, placing it in a form ^^•hich is suited 
to the seventh and eighth grades of the public schools. 

The questions at the end of each chapter were prepared b}' 
Edward C. Bishop, Deputy Superintendent of Public Instruc- 
tion. They are intended to stimulate obser^'ation and dis- 
cussion. Some of them can be answered from the text, but 
many require original thought, though none of the questions 
are difficult. 

The special critics for the text were: 

N. A. Bengtson, Professor of Geography-, The Nebraska 
State Normal, at Peru. 

William G. Bishop, Professor of Geography and Agriculture, 
The Nebraska Wesleyan University. 

George A. Loveland, Division Director of the Weather 
Bureau, The University of Nebraska. 

Andrew J. Mercer, Professor of Geography and Agriculture, 
The State Normal School at Kearney. 

W. L. Stephens, Superintendent of Schools, Lincoln. 

For photographs, acknowledgments are due Professor E. H. 
Barbour, E. C. Bishop, U. G. Cornell, N. H. Darton, Professor 
R. A. Emerson, A. E. Sheldon, C. E. Dwyer, and the State 
Historical Society. Photographs not thus credited were with 
three exceptions taken by the author. 

Miss Maud Cheuvront, Mrs. G. E. Condra ami ;Mr. Philip 
J. Harrison have rendered valuable assistance in the prepara- 
tion of manuscript and figures. Georc;e Evert Coxdra 

The University of Nebraska 
March 8, 1906 
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2 THE GEOGRAPHY OF NEBRASKA 

Geographic Influences. We know how people live in warm 
and in cold countries, and we have read something of dry and 
of moist climates, and their effects upon living things. Usually 
a country with little rainfall is not the best for agriculture. 
We know also about swamp and well-drained lands, and 
something of fertile and of worn-out soils. These may be 




Fig. 1. Teachers of the V.alentine Junior Norm.al on .\x Evex- 
ESG Excursion. In the Dist.vnce is L,\ke Minnach.aduz.v 



fit f)r unfit for certain uses. In some countries there are 
smooth lands, and also those that are too rough for farming or 
travel. We have seen how well-water and building-stone are 
olitained from undcr-,gi-ouiid. In this book we are to learu 
\^iiether Nebraska has fertile soil, good roads, good well-water, 
mineral fuel, Ijuilding materials, an<l enough rainfall. These 
are called favoraljle geographic influences. We are to stud\' 



iNTiioiircroKV 3 

also the strm-turo, weather, cliiualo, ,i;T(miiil-\vater, ilraiiiagc, 
aiul topography of our state, for tlicse control quite largely' 
our rcsciurces ami industries. The nati^-e grasses and trees 
are adapted to the conditions under which they live and in 
turn are of use or scr\-ice to man. 

Importance of Home Studies., \Yc should not forget that 
the ].ilaces where ^\e li\-e are parts of Nebraska . It will not be 
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A Cl.vss of Te.\chers .Stitdyixo GEoau.vPHY i.n' the Field 



possil lie for all who read this book to see the A\hole of Nebraska , 
but each may studj' his home region and compare it with 
other jiarts of the state. As we read of rivers, crops, and 
other things, let us note how they are like or unlike the same 
things near our homes. The study of the geograph}' of 
Nebraska shoidd interest us in our home geograi)hy, Vi hich, in 
some cases, is described in this ^-olume. Wemny find it pos- 
silde to make c^cursions to places of iirterest and tlierc study 
things as they are out-of-doors. (Figures 1 and 2) 

Location of Nebraska. Where is Nebraska? Most of us 
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will sa}' that the state is where we live. This answer is 
correct for persons living in Nebraska. But what is the 
position of our state in the United States? What is its exact 
location, its longitude and latitude, and what is its position in 
its relation to the Rocky Mountains and to the Jlississippi 
basin ? 

By examining a map of the United States we may see that 
Nebraska is a little north of the center of the United States. 
It lies between the meridians of longitude 95° 25' and 104^ 
west of Greenwich, and the parallels of latitude 40° and 4.3° 
north of the equator. It is in that part of the ]Mississippi 
basin which slofies east^vard from the Rocky I\Iountahis. 
The western part of the state is in the Great Plauis region, 
and the eastern part in the prairie region. Under another 
heading we shall learn that the Missouri River is not an exact 
boundary line, and that jwrtions of Nebraska are east of that 
river. 

Extent and Area. Nebraska is one of the largest states 
in the Union. (Plate I) The extreme length is over 450 
miles and the width aljout 207 miles. The distance from 
Omaha to the west line is about 425 miles. The greatest 
extent in the state is from northwest to southeast, a dis- 
tance of o\-er 500 miles. The area, according to the United 
States Geological Survey, is about 77,510 square miles, 
which is 22,010 square miles greater than that of Rhode 
Island, Delaware, Connecticut, New Jersey, IMassachusetts, New 
Hampshire, Vermont, and ]\Iaryland combined; the area of 
the six New England states is not so large as Nebraska Ijy 
about 11,045 square miles. The size of our state seems to 
be changing very slowly, therefore we cannot give the exact 
figiu-es. The l\Iissouri, River is cutting away the land on its 
right l;)ank fastei' than on the left; thus entire farms ha^-e 
been destroyed in northern Knox, Cedar, and Dixon coun- 
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ties. At a bluff called Ionia, in Dixon C'oimt}', the river is 
said to have shifted to the right fully one-fourth of a mile 
within fift-\' years. 

Boundaries. The Ijordering states are South Dakota on 
the north; South Dakota, Iowa, and Missouri on the east; 
Kansas and Colorado on the south; and Colorado and Wyo- 
muig on the west. The natural boundary line on the east is 
the main channel of the ]\Iissouri Tli-\'er. If this ri^-erdid not 
change its i.)osition, the exact dividing line between Ne- 
braska and the bordering states to the east would l)e located 
without dispute. But the stream is not a stationary boun- 
dary line. It lias shifted its chaimelasmuchas a mile within 
a }-ear. A very good example of such change is found at 
Omaha. Formerly the Missouri flowed through what is 
now Cut-(jff Lake, just north-east of the city; later, the river 
straightened its course b}' cutting across the neck of this big 
loop or bend, leaving the lake in the old channel, and 
transferring a part of Iowa to the west side of the river. 
(Plate I\') In a similar manner the river has shifted its 
course at other places, leaving portions of our state on the 
east side of the stream. 

Nebraska's boundaries were changed several times during 
its territorial histor}-, and once since its admission to the 
Union us a state. The original territory of Nebraska ex- 
tended westward to the crest of the Rocky Mountains. 

Boundary Disputes. Certain lands along the Missouri 
are claimed by two states. It seems an unusual occurrence 
for one's land to be transferred from one state to another 
without the consent of the owner, but this has happened 
at se\'eral places along the Missouri River. Tlie owner of 
a farm should know what state and county he li\'cs in, so 
that he may ^'ote at the right place and pay taxes to the 
jiroper officials. So disputes have arisen, some of which are 
not yet settled. 
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B}' a (leciKioii of the I'liited States Su])reine Court, the 
laiiil enclosed ])y Ciit-off Lake at Omaha (Plate I\') is to 
remain a ])art of Iowa, though it is now on tlie Xeljraska 
side of the river. 

Vertical Position and Surface Slope. The altitude of 
Netn-aska ma}- be palled its vertical ])osition. (Plate II) It 
is the elevation above sea-level. The highest ])arts of the 
state are in Banrier and Kimball counties, along the western 
border, where a few places exceed 5,300 feet in altitude. 
The lowest pai-t is in the southeast corner of Richardson 
County, ^^ ilh an altitude of le.ss than 850 feet. The slope of 
the state as a whole is from west to east, but in the eastern 
counties it is to the southeast. The average altitude along 
the Nebraska- Wyoming line is nearly 5,000 feet, while the 
average altitude of the highest land bordering the ^Missouri 
River from Dakota county southward to the Kansas line is a 
little over 1 ,200 feet. 

Topographic Regions. We usually think of Xeliraska as 
a "gently rolling" prairie. Sucli a description applies verj' 
well to certain parts, but not to the state as a whole. 
As we continue oui' stud}- we shall read of very rough lands, 
some of which are called mountains. 

From the character of tlie surface our state mav be divided 
into four regions. (Plate II) They are the Loess, Sand 
HiU, High Plains, and the Bad Lands. Each differs from 
the others in a numlier of wa^-s, Itut ];)rincipallv in topogra]ihv. 
The regions are descrilied in chapters MI, Mil, IX, and X. 

Topographic Survey. Aljout one-half of Xeljraska has 
been carefullj' sur\-e3-ed and niapjjed by the Topographic 
branch of the United States Geological Sur^-ev. The maps 
shown by plate III should be secured and studied as a refer- 
ence by all who use this text. They may lie ]iurcliased from 
the Director of the I'nited States (leological ,Sul■^-e^^ A^'ashina:- 
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ton, I). C, at five cents each for the Htandard size, or b}^ 
wholesale, three dollars per hundred, except the Omaha 
specials, which are ten cents each. 

QfESTIOXS AND EXERCISES 

1. Why is a knowledge of tlie geography of the home slate of much 
importance? 

2. What benefits come to ns from a knowledge of Nebraska's 
resources and industries? 

3. Question for debate: "Resolved, That geographic conditions 
influence people more than the people alfect their environment. '' 

4. Compare the size of Nebraska with that of Maine; of Ohio; of 
Texas. 

.5. Do 3'ou know what causes the Missoiiri River to cut its right bank 
more than its left bank? 

6. Is there a "cut-off" near your home? If .so, describe it and tell 
how it was formed. 

7. Where are the highest and the lowest points in your county? 

8. What is a topographic region? A relief map? A topographic 
map? 

9. In which topographic region of Nebraska do you live? 
10. What kinds of trees and rocks do you see in hgure 1? 



CHAPTER II 
STRUCTURE OF NEBRASKA 

We are to learn something of the soils on the surface and 
of the rock beds which lie beneath the surface of the land. 
The stor}' of this underground structure is very interesting, 
and is best told in geology,' but we are most concerned now 
with the different kinds of rock which occur beneath our soil 
and the manner in which they are arranged. We should 
learn these things because the rocks are important to us in sev- 
eral ways. For one reason, men must obtain materials ■\\ith 
which to build bridges, houses, and cities; and many of these 
building materials come from the rocks. There are other 
reasons why we should know more of the structiu-e of our 
state; these reasons we shall learn as the subject is studied 
further. 

Mantle Rock. Much of the state is covered by a mantle 
or blanket of soil and loose rock materials, which at most 
places entirely conceals the underlying and firmer rocks. 
The depth of this covering varies from a few inches to about 
two hundred feet. There is no place in our state, ho^\•- 
ever, where this mantle of soil, clay, sand, and gra^•eldoes not 
lie on beds or layers of rock; this underlying rock is called the 
bed-rock. 

Rocks below the Surface. If we shoukl sink a deep well 
any\\'here in the state, it would reach bed-rock. Ha\-e you 
noticed the materials thrown out AA'hen cellars and ^^•ells 

'Earbour, E. H., Nebraska Geol. Survey, vol. i, pp. 1 16-178. 
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were dug? Did the rock change m color and in l-iind with 
dcjith? 

A i^lace where the layers of rock ]irotrude at the surface is 
called an outcrop, ^'ery good places to see the outcrops are 
at quarries, in river valleys, and in .some railroad cuts. If 
the rocks are in layers, they are said to be stratified. If 
the beds or strata have a nearly level ])osition, they are hori- 
zontal; otherwise they tilt or " dij) " in some direction. It 
is also of \'alue for us to learn the kinds of rock. Have 
you seen rock beds outcropping? If so, what kinds, and 
were they used for any purpose? 

Stratified Structure. We do not know just how thick 
the strata are in Nebraska. An artesian well at Lincoln is 
o\-er 2,400 feet deep, and it does not reach through all of 
the beds of limestone, sandstone, clay, and shale. Still dee]5er 
down there is a very different kind of rock, which is granite; 
thus far no one has drilled to it hi our state. The outcrops in 
the Platte, ^lissouri, and Republican valleys arc composed of 
stratified rock. Do you know of other e.xjjosed rock be<ls? If 
so, have you followed along them for a mile or more? Did 
you see the same kinds in both sides of a ravine or valley, 
and do you know how far in the land each bed extends? Men 
have drilled through the mantle rock and into these rock 
Ijeds several miles distant from their outcrojis. This tells 
us, then, that strata extend through the state. Some of 
the best known beds pass entirely through Nebraska and 
outcrop again in other states. We are now read}- to define 
the structure. 

Beneath a rather thick mantle rock, Nebraska is composed 
of extensive beds of limestone, chalk, sandstone, clay, and 
shale, which lie one u]X)n another in a nearly horizontal 
position. The oldest rocks exposed are in the southeastern 
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part. They are o\-erlaid while passing ■westward and nnrth- 
westward by more recent formations, as shown by figure 3. 

Principal Rock Formations. Neljraska boys and girls 
should know something of the main kinds of rock which com- 
])ose the formations that make up the structure. In some 
states the school children talk as familiarly about the differ- 
ent kinds of rock as they do of the flowers or birds. We 
wish at least some acquaintance with our most useful forma- 
tions. 




Fig. .3. Ide.^l Section from Southe.\.sterm Nebhask.v to the 
Black Hills 

1, Carboniferous and Older Beds; 2, Dakota Sandstone ; 3, Benton Shales and 

Limestone; 4, Niobrara Chalk Rock; 5, Pierre Shale: 6, The 

Bad Land Clays; 7, Pine Ridge and the Tertiary Sands; 

8, Glacial Deposits , 9, The Loess. 



Carboniferous Strata. The oldest rock Ijeds exposed in 
the state come to the surface along valleys in the southeastern 
counties, where they are known by geologists as the Penn- 
sylvanian and Permian series of the Carboniferous system. 
These strata are mainly limestones and shales (Figure 4), the 
former composed for the most part of shell-like fossils which 
were once the skeletons of marine animals. Between the 
limestone strata are beds of shale, some dark, others light 
to yellowish in color. The shales were made from mud 
deposited in the sea. At places thin beds of coal and santl- 
stone lie between the shales and limestones. The Carbon- 
iferous rocks are very old and more than 2,000 feet thick in 
Nebraska. The layers pass under newer formations to tlie 
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northwest, become deeply buried in central and western 
Nebraska, thou rise to the surface ui the Black Hills and in 
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Fio. 4. A Class of Young Men Studying the Pennsylvanian 
Strata near Louisville 

the Rocky .Mountains as shown by figvne 3. These Carbon- 
iferous rocks were so named Ijecause they contain at places 
as in Iowa and ^lissouri much carbon in the form of coal. 
In Nebraska the Pennsylvanian or lowest and oldest series 
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outcrops prominently near Plattsmoiith, Weeping Water, 
Nebraska City, and Falls City, where these rocks may be 
seen and studied. Permian strata, being much like the 
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Fig. S. Dakota Sandstone in a Large Bluff near the Mouth 
OF Salt Creek 



underlying Pennsylvanian beds, lie next alcove the latter 
and outcrop prominently in the Big Blue \'alley near Pieatrice, 
Blue Springs, and Wyniore 

Dakota Sandstone. This formation is next al:)ove the 
rocks just described, and is seen by manj- boys and girls in 
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eastern Nebraska, Kansas, and South Dakota. It is composed 
principally of a yellowish or rusty-looking sandstone, and of 
clay beds, light colored to mottled in appearance. Figure 5 
shows how the sand rock looks in a high bluff al^out two miles 
below Ashland. Other and somewhat similar views are 
fomid near Endicott, Fairbury, Beatrice, Lincoln, Tekamah. 
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Fig. 0. Chalk Bh'ffs .\lono the Missouri River, Boyd County. 
The Upper Beds are Pierre Shale 



and Ponca. The formation was first described in Dakota 
County, hence it \\'as named the Dakota formation. This stone 
is not very good for building purposes, but the clay is used 
in brick making. These beds extend westward through 
Nebraska, rising higli in ridges about the Black Hills and 
along the eastern liorder of the Rocky Mountains. Later we 
shall learn of a further use of this sandstone in Nebraska. 



14 



THE GEOGRAPHY OF NEBRASKA 



Benton Shales and Limestone. These are next above 
the saiid.stoue just described. The shales, usually dark in 
color, lie both above and below a limestone ledge whicli is 
composed of many millions of oyster-like shells. Some of 
us have seen these ver}^ old oysters in the rock at places 
in Thayer, Jefferson, Seward, Dakota and Di.xon counties. 




Fig. 7. Large CiL.vcrAL Bowlder near FAHiuuuY 



The limestone is Cjuarried, but the shales ha^'e no important 
use. The shales, where they outcro]i in tlie northeastern 
])art of the state, contain many clear gy]isum cr\-stals. 
There, the school children enjoy coUectine; the crvstals for 
cabinet sj^ecimens. 

Niobrara Chalk Rock. This chalk is bluish gray -in the 
rock beds and yellowish where it is weathered on the liluffs. 
It is very soft and easily cut with a knife. The thickness of 
the formation varies from 200 to 450 feet, lying just aljo\-c 
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the Hoiitnu strata. The chalk is exposed ])romiiientlv aloiiu; 
the .Missouri Ri\er in Boyd, Knox and Cechir comities and 
alon^u: the Repnl)Ucan from sotitliwest of Superior to Ahiia. 
In son-ie respects it is our most interesting formation. 
Many people do not know that there is so much chalk in 
Nebraska, e\'en more than in England. Figure 6 shows the 

chalk bluffs along the 
Missouri River in the 
northern ]iart of Boyd 
Coiint_v. The forma- 
tion was named from 
the Niobrara RiT,'er, 
near the mouth of 
\^■llich it forms high 
bluffs. The stone is 
sa\\-ed out and used at 
places but is too soft 
for most building pur- 
poses. 

Pierre Shale. Rest- 
ing ui)on the Niobrara 
chalk rock is a thick 
formation com|.)Ose(l 
mostly of dark alkaline shales or clays which feel soapy 
-when wet. These Ijcds have been calletl soapstone and 
gumbo. The formation outcrops above the chalk rock (Figure 
G) along the Jlissouri in northern Knox and Boyd counties, 
along the Reiuiblican from near ^IcCook to the Colorado 
line, and in the northwestern corner of the state. The 
name is a very old one coming from a town in South 
Dakota which was named for an early explorer. 

Surface Beds of Clay and Sand. The surface rock in 
western Nebraska is composed of thick layers of sand (Figure 
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8. Loess ix .i street ctt .vt O.M.VH.i 
Photo b.v E. n. Barbour 
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55) below which are cla3's several hundred feet thick. The 
latter outcrop in the Bad Lands in the northwestern corner 
of the state. At jjlaces, the upper or sandy beds contain 
peljbles and ledges f)f a light colored rock. 

Glacial Deposits. These materials, called Till, were carried 
into the state by large glaciers. They are clay, sand and, at 
places, jjebljles and bowlders, which lie on and conceal many 
of the rock beds in the eastern part of the state. This 
mantle rock varies from a few feet to over 100 feet in 
thickness. At places it is composed principally of a 
Ijrownish clay, as at (3maha, where it is usually confused with 
the overl}'ing Loess. Some of us have seen large glacial 
bowlders in the Till of the eastern counties. (Figure 7) The 
largest known one of these, about 20 feet in diameter, is 
located aljout three miles northeast of Humboldt in Richard- 
son County. 

Other Kinds of Surface Rock. The buff-colored, fine- 
grained suljsoil of eastern, southeastern and southern Ne- 
braska is the Jjoess. (Figure 8) It resembles the finer mate- 
rials of the Till, but contains no pebbles. Agricultm'ally it 
is our most important formation. 

The dune sand formation is in north-central Nebraska. 
The alluvial or flood plain formation occurs in ^-ailevs 
forming their bottom land. In other chajDters we shall read 
more of each kind of surface rock, especially of the Loess. 



QUESTIONS AND EXETiCISES 

1. Of what materials are building.? in your neigliborhood made? 

2. Do you know how many of these materials were secured in 
N('ljra.ska? 

3. Make a collection of the different kinds of building materials 
produced near your home. Label each specimen, gi\'ing its name and 
the place where it was ol^tained. 
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4. What kind of mantle rock do you have near your home? How 
thick is it? Do rocks'outcrop near your home? If so, wlicrc and what 
kinds'? 

5. Add to your collection as many as possible of the rocks described 
in this chapter. 

(5. Can you find limestone containing shells or other fossils? 

7. Where is the deepest well in your neighborhood? Does it extend 
into beds of rock? If so, what kinds? (Ask well drillers.) 

S. What does figure 4 show? Why are the l)oys using the numbers^ 

9. Do the oldest rocks of Nebraska pass under your county? (See 
Figure 3.) 

10. Compare figures 5 and 6. Why do these Ijluffs differ? 

11. Find a glacial bowlder if you can. Does it resemble any of the 
rock you liave seen outcropping? 

12. What is sulisoil? Is there any Loess .soil near your home? If 
so, describe it. 

1.3. Have you seen alluvial, sand hill or stony soil? If so, give 
description. 
14. What is Till' Do vou know what states it covers? 



CHAPTER III 

STORY OF THE STRUCTURE 

In chapter II we learned how Nebraska looks beneath 
the surface. How did these layers come to l^e as they are? 
Let us read the story of their origin and structure. 

The Older Strata. The oldest beds that outcrop in our 
state were nearly all made in the sea. The limestones are 
composed chiefly of sea shells. An examination of almost any 
piece of this rock will show such shells or fossils in it. They 
are the skeleton remains of creatures that ha-\'e lived in the 
ocean. As snow, flake by flake, may make a covering manv 
inches thick, so these shells settling to the bottom of the sea, 
in time, made a shell bed many feet deep. This tfiok 
long ages, too long to think of; but it shows us that for all 
that time the sea extended over what is now Xel^raska. 
The shales and clays between the limestones were also depos- 
ited in the ocean, but were formed from mud which wa3 
washed in from the land and slowl}- settled to the bottom. 
The rocks are stratified because they were deposited in water 
as layers of sediment. The material which forms the thin 
coal beds were once plants growhig in swampv jilaces and 
then ])eat which after Ijeing covered by mud and shells 
became coal. Sandstone is composed of sand, hence the 
name. It was carried to the sea Ijy ri\-ers. "We wish also 
to learn of the other changes in sea and land -which took 
jflace here man^' ages ago. 

Elevation Eastward. After these older strata were dc- 
])osited in the sea and shallow water, tlie land niM'theast and 

IS 
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east (if Xeliraska was ek'vatcil. We do not know iiis( what 
caiiscil it til 1)6 raised out of the ocean, liut we do know- 
that kind appeared where once was sea. The eastern part of 
our state also was raised, becomhig kind at that time. The 
sk">pe and drainage «-as from Iowa westward to an interior 
sea ^\■l"li^h then covered all of central and western Nebraska, 
and extended from the flulf of ^lexico to the Arctic Ocean. 

The Interior Sea. For long periods of time rivers carried 
sediment into this great body of water and deposited it there. 
The oldest beds tlien formed now lie far below the surface of 
the western counties and are nowhere exposed in that part 
of the state. The Dakota sandstone was built up from 
sand washed by streams into a shallow sea and strewn widely 
o\-cr its floor, ]:)ut not until the land surface in the eastern part 
of Xeliraska and western Iowa had been depre.ssed to or below 
the sea lc^-el. After this time the waters deepened and the 
ocean floor was co\-ered with great lieds of clav and a thin 
formation of limestone known as the Benton. Then for ages 
shells of small marine animals which flourished in the 
ocean were ilropped over the sea floor forming the Niobrara 
chalk rock. The next sediment added was that of the Pierre 
shale which is now a thousand feet thick in places. The time 
which it took to fill this great arm of the sea must ha^-e Ijeen 
^-cry long, for the rock beds made in it arc full}- half a mile 
thick in the western counties. 

During most of this time large sea serpents and numerous 
olher animals ^•er3' different from any animals of the present 
time lived in this sea. Their fossils are found in the rocks. 
Slowly the sea of central and ^\-estern Nebraska was filled with 
sediment: it grew shallow and finall}- disappeared. 

Elevation Westward. After the interior sea had 
decreased soinewliat from its former great size, much of its 
floor was lifted to dr}- land high ah)o\'e the ocean, and the ro(dv 
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))e(ls farther west were pressed or folded upward into i^romi- 
nent ridges of tire Roclcy Mountains. By this change the 
western end of Nebraska became higher than the eastern part 
and the drainage turned to al^out its present direction. 
We have thus seen how the sediment of shells, cla}' and sand 
was built into rock beds which in turn were elevated forming 
the land of our state. The surface as it appeared then was 
land, but not soil as we now find it. 

Wash from the Mountains. Not all portions of the ele- 
vated ocean floor became drj^ land at once; indeed, in the 
northwestern and western counties lakes seem to have existed 
for a long time. Sediment which washed into them from all 
directions formed the Bad Land clays, to be described later. 
Finally, however, the lakes were filled with mud, and the ri\'ers 
which flowed eastward from the mountains across our state, 
carried much sediment, ])rincipally sand and gravel, and 
deposited it over all of the central and western counties. 
But what caused the rivers to drop their load of sediment 
there? Geologists tell us that it was the result of a very dry 
climate which then prevailed in western Neljraska. Ri-\'ers 
flowing eastward lost their water by evaporation, hence the}^ 
could carry the sand and gravel no farther. They flowed from 
a moist to a dry region and deposited their load where then- 
water disappeared hy evaporation. The banks of the ri\-ers 
were low and sandy; the streams overflowed right and left, 
gradual!}' lifting the land to an even eastward slope. So the 
tliick, sand}' smface formations of the west were built high 
and smooth out of sand and pebbles which the ri\'ers carried 
east from the mountains. 

Glacial Invasion. After these thick clay and sand beds 
were formed, a great ice sheet called a glacier pushed south- 
ward over the eastern jxirt of the state. At first the glacier 
advanced across the entire width of the state; then after 
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meltitm; Itack northward it seems to have in()\'eil part way 
across a,>j:aiu. We do not know just how far west the edge of 
the ice sheet reached in our state, but it extended somewhat 
Ijeyond a line joinina; the eastern boundaries of Boyd, York 
and Thayer counties. 

What did the gdaciers have to do with the structure and 
geooTa])hy of Nebraska? While moving soutliward they 
scraped hard on the rocks; the scratches and grooves thus 
made in the bed rock tell us the direction of their move- 
meat. A second result is yet more important, namel}-, that 
much broken rock, as clay, sand, pebbles and bowlders, which 
accumulated on the glaciers as they plowed their way 
through ]\Iumesota and the Dakotas, was carried into Ne- 
Ijraska and drojiped as the ice melted. These materials are 
called glacial drift or Till. Most of the Till thus brought from 
the north is quite unlike the stratified beds upon which it lies 
and the sands with which it is mixed at places. 

As the ice iiushed southward across Nebraska it completely 
filled the valleys in its path. It must ha\-e formed great 
dams across the rivers which flowed eastward in the state 
and caused them to overflow southward along the west 
edge of the ice sheet. 

The sediment of these east-flowing rivers was deposited 
first, in their valleys, filling them, and later along the 
overflow channels at the border of the ice dams, mixing with 
glacial materials which had been carried from the north, 

After the glaciers melted north^var(l to Dakota, the Loess 
was sjiread over the Till. Just how the I^oess was brought to 
its position, we do not know. A part may have been Idown in 
by wind, but most of it seems to have been deposited by 
overloaded rivers. It lies on the Till in eastern counties, but 
is usually finer ii: texture and lighter in color than the glacial 
clav. 
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We know something now of the structure of the land lie- 
ncath us and somethiini; of its origin. Xext we are to study 
Nebraska weather. 

QUESTIONS AND EXERCISES 

1. How were the principal rock formations niadi' in the .sea? Wh.at 
caused them to he stratified? 

2. How do we know that for long periods of lime the sea e\1 ended 
over what is now Neliraska? 

3. How has Neliraska changed in altitude? In slope, and in direc- 
tions of drainage? 

4. Of what is shale compo.sed? Limestone? Sandstone? 

5. How did rivers deposit thick layers of .sediment in western 
Nebraska? 

6. What is a glacier? What countries now contain glaciers? 

7. Tell tile story of the ice .sheet which once covered a part of 
Nebraska. 

S. 1j\' what means was the IjOess spread over eastern Nr'brasl<a? 
it. Maki' a collection of the different kinds of sand in vour vieinitv. 



CHAPTER IV 
WEATHER OF NEBRASKA 

The term \reather denotes some eoiiditionof the atmosphere 
in which we hve. We talk much about the weather, yet do 
not always realize the important place it holds in geography. 
It influences the growth of plants, the li^•es of animals and the 
work of man. In order to understand more fuUv what is meant 
l)y the weather and how important a factor it is in the geog- 
raphy' of our state, it will be necessary for us to learn the 
different elements or kinds of weather of which the Weather 
Bureau makes a continuous record by means of self-record- 
ing instruments. 

Weather Elements. Temperature is one of the most 
important elements. A self-recording instrimient, called the 
thei'mograjjh, which viTites a continuous record of tempera- 
tures, is used by the Weather Bureau. The types of weather 
based on temperature are hot, warm, cool ami cold. The 
mean temperature is the average for a day, month or year. 
The range of temjjerature is the difference between the 
maximum or highest and the minimum or lowest temperature. 
Are the day and night and the seasonal ranges of temperature 
great or small in Nebraska? 

Winch are due to differences in air pressure. Changes 
in heat and moisture produce differences in the air's weight 
and ]jressure and thus cause it to move from places of high 
pressure to jilaces of low ])ressure. The Weather Bureau 

23 
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uses a self-recording barometer called the barograph which 
makes a complete record of all changes in pressure. Still 
another instrument, called the anemometer, measures the 
velocity of the wind, while the ordinary weather xane sho^\-s 
its direction. 

The types of weather controlled by pressure and wind are 
represented by the extremes, calm and windy. The moving 
air may be either colil or warm. This gives us the cold and 
warm -winds. 

Humidity refers to the amount of water vapor in the air. 
If much moisture is present the himiidity is high. If the air 
contains little moisture the humidity is low. When any 
portion of the air contains all the water vapor it can hold, 
it is saturated. Warm air will hold more vapor than cold air. 

Peo]5le who study the weather find it necessary to measure 
the relative dryness or dampness of the air. Relative humidit}' 
is the amount of water vapor in the air at any time in propor- 
tion to the amount which it could hold without precipitation. 
The relative humidity is low at diy times and high during 
rainy weather. 

About all we need to observe of this element is \\diether the 
air is dry or humid. A verjf dry, hot air takes nuich moisture 
from the crops and causes them to wither when there is little 
water in the ground. 

Sunshine and doudinesf: are terms which refer to the con- 
dition of the sky with respect to its per cent, of cloudiness. 
Clouds are formed by the cooling of water vapor. They 
vary somewhat in form and kind during the day and 
with the seasons. The dust cloud is of another kind, caused 
by strong winds lifting fine dust into the air. The types of 
weather based on cloudiness are clear, partlv cloud v and 
cloudy. 

Precipitation is a general term including rain, hail, sleet 
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and snow. The types of weather due to precipitation are to 
Ije discussed in connection witli the cyclone with «-hic]i the}- 
are associated. 

For several ^-ears the rainfall of our state has l)een studied 
by the "Weather Bureau, where the amount of ^^■ater that 
falls during each rain is measured in the rain gage. Every 
twenty four hours in which the precipitation is one hun- 
dredth of an inch or more is called a rainy day. It takes 
from ten to t\Aelve inches of snow to produce one inch of water. 

The amount and the distribution of rainfall in Nebraslca is 
the state's strongest geographic influence. 

The Cyclone. The weather of Nel^aska is said to be 
cyclonic. In other words, it is controlled largely by the 
cyclone, by ^\-hich ^we do not mean the small destructive 
tornado, but a large area of air moving in a circular maimer 
from all directions towards a center. Air in the center of 
a cyclone is not so heavy as that farther out, so the center 
is called an area of low pressure. Air at a distance from the 
center is heavier, hence its pressure is greater. One law of 
cyclones is that their air moves from "highs" to "lows," 
which is to say that the heavier air crowds out the lighter air. 
The velocity of the wind varies greatlv. In addition to its 
circular motion, the cyclone progresses eastward across 
.Nebraska the ^•elocity ^'arying from twenty to thirty miles 
per hour, being greater in winter than in summer. Most 
cyclones are several hundred miles in diametei- They pass 
over Nebraska at quite regular intervals of from three to 
four days, taking on an average fifteen to twenty hours 
to traverse the state. From the above ex])lanation we 
should now understand why air moA'es towards the center 
of a cyclone and why the merciu-y in the barometer falls and 
rises as a cyclone passes over lis. 
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Weather of the Cyclone. Figure 9 shows the kinds of 
weather that may occur in different parts of a cyclone. Pres- 
sure is indicated by hues called isobars; wind direction by 




Fig. 0, An Otiti.in'e Showixc, thu Wioathek ni-' a CvrLnxE 

arrows; and the cloudiness and rainfall l)y bi-ol^en lines and 
shading. 

It is convenient to speak of the different parts of a cyclone 
as f(uadrants. By drawing a straight line from east to west 
and another from north to south through tlie centor, we 
i-epresent foui' ])ai1s or (|uadraiits. Tlicy are lh(^ norllioast. 
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southeast, southwest and the northwest quadrants as shown 
liy figure fl. 

A f}-(done while passin,!^- over Neliraska gives the state 
severrd Iliads of weather. When it is raining or snowing in 
one part of tlie state it is not necessarily doing so at all places. 
Our state may experience fair weather and storms, rain and 
lierhaps snow, all at the same time, but at different j^laces. 

The most noticeable feature of cyclonic weather is its quick 
changes. Each locality is apt to experience a variety of 
weather at short intervals duo to the passage of a cyclone. 
The Weather Bureau studies and records the movements 
of cyclones. These enter Nebraska usually from the nortli- 
^vest, pass south of cast for most of the distance across the 
state and then turn northeastward. An a])iiroaching cvclone 
is indicated b_v a lowering of the mercury in the liaronieter 
whicli is due to a decrease in the air's pressure; as the cyclone 
])asses over ns tlie l^arometcr falls ami rises with the decrea.se 
and increase of pressure. 

Cyclonic Winds. ]tIost winds of Nebraska do not idow in 
straight lines; they circle into lows or centers of cyclones. 
WeniLiy now ask ^-^drat causes the wind to change its direc- 
tiori? We have observed these quick changes in direction. A 
southeast wind after a short jieriod of calm may give way to 
one from the northwest. Our answer is found in the cyclone, 
into which air is ciriding from all directions. As a cyclone 
approaches 'as from the northwest we come at first into the 
southeast quadrant, then uito the center, and later into the 
northwest quadrant. During this time we have southeast 
wind, calm, and last a northwest wind. In case the center 
passes somewhat to tlie north or south of us, the wind does not 
sliift to an exactly ojiposite direction. Thus the cyclone as it 
moves across the state brings changes in the direction of 
wind. 
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Temperature Changes. Air moving into a region of low 
prcs.sure A-aries in temi)erature in different quadrants, that in 
the southeast Ijeing warmest and the northwest coldest. If 
the wind continues several days from the southeast a "warm 
spell" or warm weather prevails. Occasionallj' this type of 
weather lingers longer than usual; this occurs when the 
motion of a cyclone is slow. Air of the southeast quadrant 
while passing over a dry region at such a time becomes the 
so-called "hot wind." Then the relative humidity of the 
air is low, and the principal damage to crops is due more to 
the loss of their moisture to the atmosphere, than to any 
heat in the moving air. When a cyclone travels far enough 
so that the northwest winds reach us, the tcm]")erature falls 
and colder weather results. 

Clear, Cloudy and Rainy Weather. These alternate in 
the state, and ^vhy? We rememl)er that in summer time 
warm, clear weather -with wind from the southeast changes to 
cloudy and then to rainy weather, and that clouds usuall}- 
disappear .soon after each rain. 

We should know '\\-hat causes rain in Xeliraska. Air 
moving northward from the Gulf of Mexico carries much mois- 
ture to Neliraska antl the other states. This warm and 
somewhat moist air enters the southeast quadrant of a cyclone. 
It rises in the low pressure region and overflows eastw-ard. 
The moisture of the ascending air is condensed first into 
clouds, and then into mist and raindrops. The water vapor 
condensing and overflowing to the east of a low pressure 
region causes the rain to fall on that side. A given place in 
Nebraska experiences different kinds of weather in aliout 
the following order, due each time to the passage of a c}'- 
clone: (1) clear weather; (2) increasing cloudiness; (3) rain 
or snow; (4) clearing weather. 
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Storms. The state is visited at times l)y storms, some of 
them (lestruetive, while others exist more in name than in 
reahty, all opcurrino; in some part of a cyclone and usually in 
the southeast cjuadrant. The thunder storm accompanied 
by more or less lightning is the best known example. It 
occurs either to the cast or southeast of a low ])ressure area. 
.Most storm clouds seem to "come up" from the west or 
northwest: they cpiickly cover the sky, causing darkness at 
times, and if the wind is strong, may cause alarm, though 
there seldom is any real dan,ger. Lightning does some damage 
but no more here than in adjacent states. The so-called 
"cloudlnirst" of Avestern Nebraska is a thunder shower in 
which there is a heavy rainfall over a small area 'vvithin a 
short time. Hail storms appear in all parts of the state, but 
apparently most frccjuently in the western parts. The results 
of hail storms are well known, Ity their destroying crops, 
lireaking window glass and even killing small animals. As 
a result of such damage many farmers now carry hail insur- 
ance on crops subject to this risk. Fortunately the path of 
such a storm is narrow and the damage small when the 
whole state is considered. 

Dust storms, of which much has been written, occur most 
often in March and April. They are disagreeable, liut seldom 
destructive. The sky may cloud over as indicating rain, 
though usually little or no rain falls. If rain forms high 
in the air at such times it is re-evaporated before reaching 
the ground. Dust storms do not occur often in Nebraska; 
spring and summer may pass without a single typical exami:)le. 

The tornado, though cjuite common in certain parts of the 
Mississippi A'alley, does not often visit our state. The storm 
cave, or "cyclone cellar" is seldom seen. 

The term "Idizzard" is falling into disuse in weather 
reports. A few years ago the term denoted the following 
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conditions: (1) low temperature; (2) strong wind ; (3) fallini; 
snow. Many citizens imjjroperly call ever)^ flurry of sno'w 
a l)lizzard. 

Weather Forecasting. From a study of observations 
telegraphed to Washington and to many stations of the 
Weather Bureau, the weather that may occur ^dthin a day 
or two is forecasted.' The principal factor in forecasting is 
the cyclone. If a storm center, or area of low pressure, 
occurs in eastern Wyoming at a given time, it is a]>t to mo\'e 
as far east as southeastern Nebraska within twent}'-four hours 
and to tlie nortlieastern jiart of tlic United States withhi a day 
or two more. Since the conditions of the cyclone are known, 
i.e., its rate and direction of motion, -wind, rain, snowfall, etc., 
there is reasonable assurance that the weather will occur for 
the succeeding hours as predicted. A storm cei^ter may 
jtass farther soutli or north in its route than expected. Also, 
it may move faster or slower than usual. Then the restilts 
will vary from those forecasted. If cj'clones followed routes 
as definitely as tlo railway trains and if their velocities could 
be as well regulated, manv more forecasts '\\-ould lie true. As 
it is, al)out S3 i)er cent of the jn-edictions published in our 
state prove correct. 

Forecasting is made with some degree of assurance for one 
or two tlays ahead, but not for longer jieriods. The jire- 
dictions published in almanacs are without value. Wc know 
that it is apt to snow somewhere in our state on almost any 
winter day and rain somewhere on each spring or summer da}-. 
(_)n this account there is wide latitude for a correct guess 
that it will snow or rain at aliout a certain time, but in 
these mere guesses there is little ^-alue. In order to prepare 
for its coming, ^^■e should kno\\- the time a sno^-wstorm, cold 

1 Monre, Willis L., N;i(i(ina] Geographic MaKaziiio, Jiinr. lOO.i. iip. 2r>.^v:^05: "Tliis 
is a very conri.se ami vakialik- .Trtii-le. 'I'lielmmc of Uic National Oci_igra|'liic 
Magazine ari.l Society is in Hubbard Memorial Hall, Washmjton, L>. C." 
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\\:n'e, or a rain .storm will reach a gi\'eii jilace. This cannot 
be foretold liy "long range forecasting." 

Weather Maps. These are published and distributed 
daily b}- the Weather Bureau to postoffices, schools, railway 
offices, liotels, and citizens wishing them.^ They are pre- 
paretl at all of the principal stations of the Weatlier Bureau 
and issued at the same time from these various places. Maps 
give the weather conditions at 7 a.m. central time of the daj' 
issued, in all parts of the United States, and forecast the 
])roljal)le 'weather for twenty-four hours or more ahead. 
Such maps are A-aluable aids to a study of the weather and 
climate and are now used in many schools. 

The maps ha\'e their greatest value in a state like Neliraska 
where weather changes are sudden and at times extreme. 



QUESTIONS AND EXERCISES 

1. Why do people talk so much about the weather? 

2. "\\"liat i.s meant by weather elemcnt.s? 

?,. Hf>w can you prove the air is substance and that it has pressure 
and weight? 

4. AMiat is saturated air? 

.5. C'limpare clouds of summer, winter and spring. 

0. Would a bucket do for a rain gage? If not, why? 

7. fl'hat is the mean annual rainfall where you li\'e? 

,S. Why dfi we sav that the amount of rainfall is a geographic 
influence? 

0. What is meant by a "low barometer"? 

10. Can you, n-ithout a barometer, tell when the air is heavy or 
light? 

1 1 . How can you tell in what part of a cyclone you are as it passes 
OYiT you? 

'The maps may Ije obtained by addressing a request for them 
to Section Director, Weather Bureau, The University of Nebraska, 
Lincoln, Nebraska. The Climatic Charts are obtained from the Depart- 
ment of .Agriculture, Washington. These maps and charts may be 
used as a basis for laboratory studies. 
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12. With what whids do the snows at your place generally come? 

13. Why is air in the southeast quadrant of a cyclone wanner than 
that of the northwest quadrant? 

14. What is long range forecasting and why is it unreliable? 

15. What causes rain in Nebraska and from where does it come? 

16. How does hot, dry air injure crops? 

17. Does very dry air have any beneficial effects? 

18. During which months do crops grow mo.st and why? 

19. Observe and describe a snow storm, a hail storm, or a rain 
storm. 

20. How is cloudy weather shown on a weather map? Rain? Tem- 
perature? Air pressure? Direction of wind? How can you tell where 
a cyclone is located? 

21. Why should every citizen of Nebraska know how to read a 
v.'eather map? 



CHAPTER \ 

CLIMATE OF NEBRASKA 

In this chapter we are to leani about the average weather or 
the chraate of our state. Chmate is the sum total of weather 
for the day, month or the year as exi)erienced during long 
l)eriods of time. Its elements are about the same as those of 
weather. 

Temperature. Xel)raska often e.xperiences sudden changes 
in temperature. The range Ijetween day and night also is 
cpiite marked. The average coldest part of the day is just 
Ijefore sunrise, and the warmest lietween three and five 
o'clock in the afternoon. Further, there is a wide range 
between summer and winter, January being the coldest month, 
and July the warmest. Occasionally during the coldest days 
of winter the thermometer registers 25 degrees below zero, 
while in a few excej^tionalh' cold periods it has reached 
40 degrees below zero. In the hottest days of summer the 
thermometer at times registers 100 degrees or more above 
zero in the shade. 

The average annual temperature is highest in the south- 
eastern part, decreasing to the north and west or with the 
latitude and altitude. The following outline shows the 
average temperature in four parts of the state for January, 
July and the year. 

In the northeastern part (above zero) 
" " northwestern 
" " southwestern 
" " southeastern " " 
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Yearly 


Jan. 


Julv Average 


19° 


72° 46° 


19 


72+ 46+ 


2.3 


76 50 


25 


7S 52 
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These temperatures do not indicate very cold winters or 
unusually warm summers. 

Since the northwestern region is the higher it would also 
be colder than the northeastern if the Chinook wind did not 
jiass over it. The northeastern part f)f the state is as cold as 
the northwestern part, perhaps somewhat colder. 

NelDraska has a long growing season and a long harvest 
season free from frosts. The air is dry and the ordinary 
freeze does little damage to crops. This is especially true in 
the western counties. The average numlDer of days from the 
last frost of spring to the first frost of autumn decreases to the 
northwest. The number in the southeast varies from 155 to 
165 days, while in the northwestern counties it decreases to 
from 130 to 135 days. 

Humidity. The air of Nebraska when com]3ared with that 
of states in the same latitude, but farther east, is rather dry. 
The relati^■e humidity decreases from east to west, with the 
rainfall. The absolute humidity or the entire amount of 
moisture in the air is greatest from about 3 to 4 o'clock in 
the afternoon, while the highest relative humidity is in the 
early morning. There is more moisture in western Nebraska, 
iu summer time than is thought. True, the relative humidity 
is usually low at that time, but the absolute humidity is about 
as high as it is in the eastern counties. Water vapor is in the 
air, but the conditions are not favorable for its preciijitation. 

Sunshine and Cloudiness. The state, especially in the 
western part, has an abmidance of sunshine. The clovidiness 
increases eastward, the <doudiest part of the day being the 
afternoon, while the nights, on an average, are clearer than 
the days. There are few fogs, and from the stand]ioint of 
sunshine and cloudiness the air is most healthful. Persons 
«ith lung trouble often move into the western counties with 
favorable results. In summer, dry air is not so oppressive as 
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warm, humid air; on that account the high heat of western 
Nebraska is noticed less than one would expect. The con- 
ditions here in summer are cjuite in contrast to the sultry 
atmosphere of some of the southern states. 

Winds. The exact wind velocity is not known. A gauging 
station at Omaha gives an average for ten years of eight miles 
an hour. Another at North Platte shows an average of nine 
miles. This would gi\'e a mean for the two stations of eight 
and one half miles, which seems to be lower than the normal 
average of the state. The wind is stronger in the western 
counties than in the east. It is strongest about noon 
and lowest between midnight and the early morning. The 
highest monthh- wind velocity is in March and April 
and the l(n\-est in July and August. From October to the 
first of May, the prevaihng direction is from the north and 
northwest, while in May and September it A-aries from north- 
west to southeast. From June to August and durmg a part 
of September the direction usually is from the south and 
southeast. Though the wind of Nebraska may be somewhat 
stronger than that of Iowa and Illinois, it is not so erratic as 
we sometimes are led to believe. It is utilized throughout 
the state to drive thousands of windmills that pumjj ^Aater. 
The nearly constant breezes of summer render the high 
temperatures less oi)pressive than they otherwise would be, 
as the body is cooled l.)y rapid eva])oration of its perspiration. 
At the same time winds cause exc■essi^'e e^-ajioration and loss 
of moisture from free water surfaces and from the soil. 

The Rainfall. Records of rainfall have Ijeen kept for 
about fifty years, of which time the reports of the last thirty 
years are most reliable'. The gauging stations are distributed 
generally throughout the state and on that account the 

1 Swezey ;inil Loveland, Bull, 45, Experiment St.ition, University of Nebraska, 
Lincoln. Nebraska. 
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average of the records must 1)0 iiearl\' correct. We now 
know that the precipitation in Nel)raska occurs mainly in 
connection with thunder storms which move across the 
country with the cyclones, usually coming late in the day, 
about 7 p.m. The average rainiest ])art of the day in summer 
is from o to 10 p.m. The western counties have an annual 
rainfall of l.'i to 20 inches and the southeastern coiuities 
about 30 iTudies, this being greatest in the southeastern 

counties and decreas- 
ing gradually to the 
north and west, as is 
sliown by figure 10. 
The average annual 
rainfall for the state as 
a whole seems to be 
aliout 231-3 inches. 
This unequal distribu- 
tion of rainfall very 
noticeably influences 
the distril)ution of 
])lants and animals, 
and also has a strong 
control over the agri- 
cultural development c)f the state as is shown in the following 
cha])ters. 

The snowfall, which is about one-twelfth of the total rainfall, 
averages 20 inches j^er year, making nearly two inches of water 
when melted. The fall is greatest in the northeastern counties, 
decreasing to the south and west. ]\Iost of the snow comes in 
January and February, and as a rule lies on the grotmd for a 
short time only, (Figure 11) making sleighing very uncertain. 
Rainfall by Months. Tlie ])recipitation increa.ses in 
amount from early springtime to June, during which month it 




Fig. 1 1 . Typtc.\l Snow Scene in Xerr.vska 
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is the heaviest, then decreases gradually until December. 
The average rainfall of June is over five inches in the south- 
eastern part of the state and slightly less than three niches in 
the extreme western part. 

The following outline shows the mean annual rainfall for 
the state by months for the past thirty years: 

Inches 

January . 6S 

Februarv 0.71 

March 1 . 16 

April 2.40 

May 3 . 60 

June 3.93 

July 3.51 

August 2 . 62 

September 1 . .84 

October 1 . 49 

Noveml)er . 6S 

December . 69 



ToT.vL Amount 23.31 

These figures show that fortunately most of the precijiitation 
in Nebraska occurs during the growing season. Perhaps a 
better way to state it is to say that the cro])s grow niost 
rapidly in the increasing warmth of spring and summer, 
when they also have the most abundant rains. Kecords at 
the Weather Bureau stations show that about 69 jjer 
cent of the state's rainfall comes within the five months 
beginning with April and ending with August. In this res]iect 
Nebraska, Kansas antl the Dakotas are more favoral)ly situ- 
ated than are states farther east liecause here the moisture 
comes when it is most needed. Yet we shoidd not forget 
that eva])oration from a free water surface is greater here than 
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it is farther east. Another noticcal)le condition is that the 
lainfall decreases at harvest time; while the decrease is 
sliiJ-lit at tlio time the small grains are harvested, it is more 
a])]iareiit when the latest crops of alfalfa are cut and corn is 
gathered. 

Number of Rainy Days. In this connection another 
feature of Nebraska climate may be observed, namely, that the 
rainfall, though somewhat light, comes in moderate showers 
and that there is an average of ninety-one rainy days during 
the year. In any one locality in Xel)raska there is an average 
of one rainy day in four. The value of the rainfall is about 
one-fotirth inch for each rainy day: rarely does the daily 
rainfall exceed one inch. 

The following outline, from Bulletin 45 of the Nel)raska 
Experiment Station, shows the average number of rainy 
days in each month of the year, inchiding the snow fall: 

January . .3 

Fel:)ruary 5.7 

Marcli 0.5 

Aj^ril 9.2 

May 12.1 

June 10.2 

July 9.9 

August 8.5 

September 6 . G 

Octolier 6.0 

November 4.1 

December 6.0 



Total 91.1 

The average amount of rainfall for a rainy day in January 

is . 11 inches : in April . 26 : in July . .35 ; and in October . 25. 

Fluctuations in Rainfall. ]']xperience shows that the 
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rainfall of a given month or year is a]jt to vary from the 
average. The variability for a number of places in Nebraska 
has been calculated for periods of twenty years or more. The 
average annual rainfall of June is .3 . 93 for the state, yet this is 
expected to vary 1.11 inches or 25 per cent and often more. 
The amount of rainfall for a given month or year in Neljraska is 
not, therefore, an absolute certainty, the greatest uncertaintj^ 
occurring during the months of low rainfall. There also is 
a strong probability of a deficiency in the growing seasons, 
especially in July, 

Fluctuations for any one place are apt to be greater than 
for the state as a whole. The variations seem more marked in 
the western counties than in the east and southeast, yet this 
seeming difference may not be well founded. Everyone 
knows the effects of a season of deficient rainfall or drouth. 
These dry times occur over the whole of the Great Plains 
region and the results are well known in every state. 

Cycles of Rainfall. A study of precipitation has shown 
that the state has had alternating periods of wet and dry years. 

In each case the increase and decrease has been gradual. 
These groups of years seem to have followed one another 
with some regularity. Periods of low rainfall have ]iroduce(.l 
semi-arid or drouth conditions in the western counties while 
at other times a gradual increase in rainfall has Ijrought about 
humid conditions. The western jiart of the state has suffered 
much from fluctuations in rauifall, while the eastern counties 
and bordering states have not entirely escaped the unfavorable 
results. The extremes in wet and dry jieriods seem to have 
come at intervals of from eight to ten years. 

Increasing or Decreasing Rainfall. The precipitation 
records for about fift}' years show \-ariations, but no per- 
manent change. The rainfall from 1S50 to 1S70 seems to have 
averaged 23.5.5 inches a year, while that of tlie next twenty- 
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three yciirs -was 2:!.4(i iiiclics a year. It is now l:)elieve(l that 
cultivation of soil does not cause an increase of rainfall, as so 
many have su]ii)osecl. Thouj^h the i)reci])itation is not 
varying permanently for the lietter, farmers are learniiin- 
gradually liow to adapt their crops and cultivation to the 
conditions as they actually exist. 

If we had lived during the long periods of time when the 
rock beds of Nebraska were forming, several changes in rainfall 
might ha\'e lieeii observed. If the rainfall is mcreasing or 
decreasing no^\■, the jiermaiient change is so slow that it will 
hardl}- lie noticed within a century. 

Nebraska Evenings. To one born and reared in an 
eastern or a southern state in which the humidit}' is high, 
Nebraska's summer evenings are a source of great enjoyment. 
Usually they are clear and in^'igorating with perhaps clouds 
enough in the west to j^roduce a beautiful suuset. The wind is 
lower than at noon day. But the change in temperature 
seems most enjoyable, l)eiiig a relief from the heat of the day. 
It is neither too hot nor too cold, but generally is about right 
for the full enjoyment of walking, horseback riding, driving, or 
any preferred recreation. As the night comes on the tempera- 
ture falls slowly, becoming finite cool, especially in the west- 
ern covmties. 

Healthfulness of Climate. Nebraska has an alnuidauce 
of sunshine and an air somewhat dryer than that of most states. 
These conditions as they occur here may be called favorable 
elements. The cfuick changes in weather are for the most part 
unfavorable, and the same may be said, but to a less degree, of 
the rather marked diurnal and annual ranges in temperature. 

As a whole, Nebraska is known as a healthful state in which 
to live; Init its low death rate and good name are not due to 
the climate alone. We have yet to learn of the drainage and 
the water supply. 
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QUESTIONS AND EXERCISES 

1. How do the terms "weather" and "climate" differ in meaninfi? 

2. Why is not the warmest time of the day at noon'.' 

3. Why does the mean annual temperature decrease northward and 
westward across Xeljraska'? 

4. What are some of the unfavorable results of high temperature? 
Of low temperature? Of large range in temperature '.' 

5. W'hy are there fewer sleighs in N^ebraska than in Iowa? 

6. Wh}' does most snow in N^ebraska fall in January and Feljruary? 

7. Why do the hea^'iest rainfall and tlie gro\\ing season come at 
aliout the same time in our state? 

8. Why do people think the rainfall is increasing? In what ways 
would an increase of rainfall improve the state? How injure? 

9. Which affect agriculture most — hailstorms, cold waves, or low 
rainfall' 

10. What conditions of Xehr.-iska climate do you r(.'gard as healthful? 
Unhealthful? 



chapti:r m 
ground- water and drainage 

In preceding chai^ters wo read about tlie state's structure 
and rainfall, Ixith of which liave somethiiio- to do with the 
ground-water. In this chai)ter we shall find out what becomes 
of the rainfall. Since it docs not remain on the ground after 
falling as rain, snow- or hail, we should like to learn more of 
what becomes of it. We know that snow and hail melt, form- 
ing water. The water on the groinul seems to disap])ear in 
three ways — some evaporates, part soaks into the ground, 
and the rest of it runs off, forming streams. 

Water in streams, jionds and lakes is called surface water 
by some writers. 

The evaporated water raises the humidity of the air and 
may again become rainfall. 

Surface Storage. In some states much of the rainfall is 
caught and held for a time in lakes. .Minnesota is a good 
example of a state with many lakes containing a large amount 
of water, some of which drains out into ri^-ers. In Nebraska, 
a small part of the rainfall finds its way into lakes and ponds, 
but most of these dry u]) (hu-ing the summer, the water being 
lost l)y evaporation and by jiercolation or sinking into the 
ground. 

Ground-Water. A large amount of Nebraska's rainfall 
soaks into the open textured soils," liecoming ground water.' 

1 Professional Paper No. 32, by N. H. Darton; Water SuV'pb' Paiier No. 70, by G. 
I. .\fiams; The Geology and Water Resources of Northeastern Neljraska, (in press) 
h:-, G E. Ccndra; The Geology ami Water liesourres of Southwestern Nebrasica (in 
press), b>' Ci. E. Condra, are the general references on Neljraska published by the 
United States (_:eological Sur\'e\'. 
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The sandy soils are capable of taking in a heavj' rain, while 
finer-grained soils absorb a smaller amount of each rain, 
especially when the fall is fast and heavy, but they have the 
capacity to recei\'e and hold much «ater. 

Each rain moistens the ground at the surface. A part of 
the moisture thus caught is used by growing crops ; part comes 
to the surface as capillary -water and enters the air iDy evapor- 
ation while the rest percolates to lower levels in the ground. 
Everywhere in our state, at some distance below the surface 
of the soil, the little spaces in the ground are completely filled 
with water. In other A\'ords, the ground, deep down, is 
saturated with water, forming the saturatetl zone. The upper 
surface of the saturated zone is called the water table. It 
rises in the ground during rainy periods and falls during dry 
times. In some ]daces it is close to the surface ; at other 
]3lace3 it is one himdred and even three hundred feet below. 
The space between the water table and the surface of the 
ground is called the capillary zone. Water of this zone comes 
either from rains by percolation or from the saturated zone 
by capillar}^ action. 

Amount of Ground-Water. We cannot tell just how 
much water there is mulerground. The amomit is large, 
representing a part of each rain for manj' years. Sands and 
gravels when completely saturated hold from 25 to 30 per cent 
of their volume of water. If all of the water contained in the 
soil and underlying rock beds of Neljraska could l)e placed on 
the surface of the ground, it would make a sea deeper than 
Lake Superior. 

Underground Drainage. The water in this vast under- 
ground reservoir is slowly moving.* The rate of motion is 
not as rapid as that of surface streams; in fact it is too slow 

*Slichter, C. S. The Motions rtf I'nilergrountl \A'ater, Second ImI. (in pres.^). 
United States ( Jeoiogieal Surve^\-. 
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for us to say that it Hows. However, tliere is motion or 
draiuajie tlirough the ground from the lugh ])laces to the low 
places, i. e., from the high uplands to the valleys and lower 
places. (Figure 12) Water moves through gravels and 
sands faster than through clays and other fine-grained rocks. 
Pervious beds, such as gravel and sand, permit water to 
pass through them (juite freely. The fine-grained rocks, do 
not ])ermit rapid percolation, so they are said to be impervi- 
ous. This undergrotuid drainage, though important, is not 




Fig. 12. An Ide.vl Section of a Valley Showing Water Conditions 

No 1 Impervious beds ; 2, Saturated ground in upland ; 3, Saturated Alluvium ; 

i and .5 Water table • 6. Upland sands and Alluvium above water table ; 7, 

Loess- 8 and 9, Terraces; 10, Flood plain; 11, A spnng ; 12, 

Shallow flood plain wells ; 1.3, Lower Terrace or bench well ; 

14, High bench well ; 15. Dry well ; 16, Deep upland well 

confined to channels, as is the surface flow. Its valley is all 
of the little openings Ijetween the i)articles of soil and the 

bed rock. 

Importance and Use of Ground-Water. In some re- 
spects the ground-water is even more important than the 
rainfall from which it comes. It is much more important 
than the surface water. Ground-water has several uses of 
which we will name only the principal ones. Crops receive 
their suppl\- of moisture chiefly from the grountl. The 
capillary water is taken u]) by plant roots. The sjjrings, the 
shallow\\ells and the artesian wells are all fed from ground- 
water. 
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Springs. These have their sourt e and .supply in the ground- 
water which flows out of saturated rock beds. 

There are thousands of sjjrings in Nebraska, some being 
(juite strong. The water in the jwurls at the State Fish Hatch- 
eries near South Uend (I'lgure 13) is supplied by springs, 
coming out of sandstone in a deep ra\'ine. The water is 
carried from its source by ]>ii)es extending to the ^-arious 
])onds in which are kept the different kinds of fish. ^Manj^ 

large ranches in Ne- 
l)raska detain their 
entire supply of tlrink- 
ing water and stock 
water from springs. 

Origin and Occur- 
rence of Springs. They 
are found principally 
along valleys where 
])ervious beds outcroj) 
o^•er claye}- or imjier- 
vious strata. The 
imperA-ious beds check 
Fi(i. 13. Spri\o-fed Ponds ,\T THE State the downward course 

Fl^H H.\TCHEIiIES XE.^.R SoUTH BeXD . ^, , 

„, , ^ „ „ , 01 the ground-water, 

Plioto by E. H. Barhour . f 

causing it to level up 
in the ground, when some of it spills out or escapes into the 
valleys as springs. The water of most springs comes out of 
sandy layers above clayey beds. At places the springs are 
close together, being found in nearly ever}- ravine. Especially 
is this the case wherever the Pierre shale is exposed below^ 
sandy soil. The valley then is somewhat like a great well 
into which the ground-water moves from sat\n'ated perA-iims 
beds. If the ^alle^'s were less deep, there would be fewer 
springs in our state. 
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At a few places the water lioils or buljldes up intermittently 
from circular or subcircular ojieniiigs in sand. One of the best 
cxampiles of this kiml is found near the Disnral River in 
Thonias C;)unty. (Figure 14) This sjiring is sf^'cn or eight feet 
across, flowing a large volume of water. The uround around 




Fig. 14. A l.vkge Boili.xg .Spri.vg i.\ Tho.ai.vs County 



the spring vilirates or shakes as the wat#r escapes. The 
"Mound Springs" of Johnson county are a form of boiling 
spring, in which the water rises from the center of circular 
mounds, hence the name. In the vicinit}- of Sterling they 
are called "Ivcttle Springs." 

Well Water. We refer here to the ordinary well water of 
the farm or town. A well is a dug, bored, drilled or driven 
e.xcavation exiending down to the saturated zone of ground- 
water. This groiuid-watcr flows out of the sand or gravel in 
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whicli the well usually ends, filling the well to a level as high 
as the water table. Wells vary in depth liecause the saturated 
zone of ground-water is not everywhere the same distance from 
the surface of the ground. On this account valle}- wells 
usually are shallow while those on the uplands are deep. 
Well water is ground-water obtained through an artificial 
opening in the ground. The depth of the water in a well 
depends upon the distance the ^ell extends below the water 
table. 

The de])ths of wells and the quality and ((uantity of their 
water are the most important factors for us to consitler as we 
study the different ]«rts of the state. 

Strong and Weak Wells. (Jur state has many strong 
wells, some in which the water can hardly be lowered by 
pumi)ing. In such cases the water moA'es into the well out of 
coarse sands or gravels which ])ermit it to flow in quite rapidly. 
Most weak wells recei\re their \vatcr from fine sand, through 
^\'hicli water moves slow ly. 

Dry wells have little or no water in them, as they do not 
reach a place in the ground which is saturated. (Figure 9) 

Quality of Well Water. The ([uality of water accessible 
for drinking purposes is an imj)ortant consideration for people 
who settle and develop a country. Nebraska as a whole has an 
abundant supply of gooil well water, yet there are a few jilaces 
where it is difficult to secure good drinking water, the supply 
being either alkaline or sahne. The differences are due to 
the fact that ground-water dissolves materials from the 
different formations through which it moves. Wells cniling 
in either Pierre shale or in the Xiobrara chalk rock give 
a ])oor (piality of water, ^\hile that obtained from the 
Dakota sandstone is medium hard and at a few jilaces saline. 
The upland sands of central and western Neliraska contain 
soft to modiiun hard water. 
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An inferior and often tlangerous supply of water results 
from poor care of wells. Water percolating tlirough the 
ground to the well gathers up organic impurities; on this 
account we should not use water from wells located too near 
stables and other sources of pollution. Dug wells should be 
cleanetl often in order to insiu-e a supply of water as jjure as 
possible, thus guarding against disease. 

Artesian Wells. These are not easily defined. Nearly 
all of them are drilletl, not bored or dug. They are smaU in 
diameter, but usuallj' deeji, and the water comes into the 
wells with pressure. (Figure 15) In some cases the pressure 
is very strong, causing the water to flow from the well with 
great force; in others the water rises only a few feet in the 
casing. 

Since artesian wells have considerable importance in Ne- 
braska, we should study the conditions under which they 
are obtained, and their distribution and uses. 

Conditions Giving Artesian Wells. It has been shown that 
rock beds occur below the soil and that they are in a nearly 
horizontal position. These strata extend out into South 
Dakota, Wyoming and Colorado, coming to the surface at 
places in the mountains. (Figure 3) Wherever the i:)ervious 
beds are exposed in the mountains or elevated places they take 
in much of the rainfall. The water, thus caught, chiefly in 
sandstones, moves slowly through them to the lower altitudes 
in Nebraska. Clay beds lying above the sandstones prevent 
the artesian water from escaping to the surface, so the water 
held in position while passing from higher to lower places is 
caused to move under pressure. All that is necessary to 
secure the artesian flow from the imprisoned water is to drill 
and carefully case a hole to the water, when, if the pressure is 
strong enough, it forces upward to and above the surface of 
the ground, forming an artesian well. .Most students know 




Fio. 15. The Deep Artesian Well at LvxfH, Xkhrask \ Throwing 
Water 20 Feet in the Am hkfore it was used for Mill Power. 
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how water i.s sujiplied from a high standpijie to different parts 
of a to\\'n or city ami why it comes from faucets witli force 
when allowed to escape. In some ways the water of an 
artesian basin resemlilcs that of the water works; the water is 
held in jdace by impervious clay beds and thus caused to 
move through the per\-ious strata instead of through pi])es. 
Distribution and Use of Artesian Wells, ilany artesian 
wells occur along the 
^lissouri from Boyd 
to Dixon counties. 
Passing from west to 
east they vary in 
(lej)th from 923 to 177 
feet. There are more 
than one hundred 
artesian wells in Ce- 
dar County alone, 
affording water for 
( lomestic purposes, 
stock, irrigation, fire 
]irotection and jiower. 
At Niobrara, Knox 
County, a f lo ur i n g 
mill with a capacity 
of sixty barrels a day 
is riui by the power 
(ir force of one well 

which flows o^'er 2,000 gallons a minute. (Figure 16) The 
water coming from the well is directed through a nozzle and 
against a small Pelton wheel from which power is transmitted 
to the machiner}' of the miU. A still larger well at Lynch, 
Poyd County. (Figure 15) is 92.3 feet deep and 10 inches in 
diameter, flowing o\'er 3,000 gallons a minute. This well is 




Fig. Ifi. The Niobrara Flourino Mii.i. 

OPERATED HY WaTER EK(IM A,\' ArTESIAN 

Well, the Overflow of which shows 
IN THE Foreground 
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now used as a source of power for a flouring mill and for 
electric lighting: it also furnishes jiart of the water for the 
town. 

The ]5or()us rock from which comes the artesian water of 
northeastern Nebraska, is the Dakota sandstone; farther 
east in the state this rock outcrops along the Missouri River 




Fi(i. 17. The Ponc.v Ferry Bo.vt, Tt is tt.sed to c.iRRY Teams and 
Passengers across the Missouri River . 



and other streams, its water esca])ing as springs. In Holt 
County and in several other sections of the state there are 
small, shallow artesian basins, the Beaver Crossing and 
Alexandria basins being best known. 

An artesian well two miles west of Lincoln is nearly half a 
mile dee].i, extending to Carboniferous and j^et okler l)eds. 
Wells similar to this, though not so deep, are at (^niaha, 
Beatrice, Deerfield, and other ])laces in the eastern counties. 

The Run-off Water. This is the part of the rainfall 
which feeds the streams. We do not kn(n\- just how mucli of 
the state's rainfall soaks into the ground and ho^N- nuich runs 



GRDrNlMVATER AND DRAINAGE 53 

off, but we ilo know that there are jjlaces where the run-off is 
very small It has lieen estimated that 90 per cent of the 
rainfaU soaks in forming ground-water anil that 10 per cent of 
it runs off. Such a statement, though, is little more than a 
guess. Yet when compared with eastern states the run-off in 
Nebraska is liglit in comparison with the soak-in. 

At flood time some rivers liecome large and even overflow 
their lianks, yet as a whole the surface drainage and surface 
water are less important in Nebraska than we sometimes 
think. 

Streams are fed also l_\v springs which ma}- be called the 
indirect run-off, their water coming from underground. 
Spring-fed streams are more uniform in their flow than those 
supplied b>- surface water onlv. 

Streams and Valleys. The run-off water unites from 
many tributaries and forms larger streams. All rivers, large 
and small, begin in about the same way. Portions of Nebraska 
have no streams and valleys, but at most places the stu'face of 
the land is somewhat broken, showing drainage ways and 
streams, the latter at least for a time after a rain. The land 
surfaces have not always been smooth or rough as they aj^pear 
now in localities. The run-off water roughens the ujiland, 
especially on steep slopes, and deepens or widens the ^'alleys, 
as we may learn by observation. Valleys in turn serve as 
drainage waj'S for the water, that part of a valley in which the 
river is located being called the channel of the river. In 
man}' places the rivers of Nebraska are roughening the sur- 
face, while at a few other places the}- are liuilding up smooth 
land. In the first case they are destructive and in the latter 
constructive agencies. 

Drainage Directions, liy examining a maii of the state 
we may obser\-e that the longest rivers flow \\'ith the surface 
slope from we.st to east. This we woidtl expect. But in the 



54 THE GEOGRAPHY OF NEBRASKA 

eastern part of the state the Platte makes a Ijig Ijend to the 
south and the Bhie Rivers do not flow eastward. Salt Creek 
is a noticealjle exception, its course l^eing northeastward. 
The Loup Rivers and the Elkhorn flow in a southeasterly 
direction for most of their length. We do not know what has 
caused these rivers to take such positions and directions and 
to luiite in such a pecidiar jnanner as may be noted from the 
map. 

The vallej-s and rivers of Nebraska extend in two main 
directions and appear to form two drainage systems — one 
from west to east and the other from northwest to southeast. 



QUESTIONS AND EXERCISES 

1. What becomes of the rain which falls on your school ground? 

2. What is surface storage? Capillary water? Ground water? 
.3. How does the rain become ground-water'? 

4. From what source is ground-water secured for use ni your home? 
Is it pure? 

.5. Do the wells in j'our neiglil^orhood differ in depth? If so, why? 

6. Compare stream, spring, artesian and sliallow well water as to 
source and puritj^. 

7. Can you illustrate by drawing or Ijy experiment tlie jjrinciple of 
the spring? Of the artesian well? 

5. Why are most of our springs in valleys? 

9. Whj' can't we secure artesian wells on high lands? 
to. What is a boiling spring? 

11. What is run-oif water? "When is there tlie most run-off at a 
place? Why? 

12. By what means is run-off water sometimes checked and stored 
for future use? Give an example near your home. 

1.3. Do any streams begin on your school ground? 
14. As to direction of their drainage, how many systems of vallevs 
has Nebraska? C!ive examples of each system. 



CHAPTER VII 
THE PRINCIPAL DRAINAGE BASINS AND RIVERS 

Tlu' area drained Ijy a river or river syf^teni is Icnown as its 
basin. It is not so important for vis to learn the niaiij' places 
where a river heads as it is to stiuly the character of the river 
itself, noting how it is affected l)y rainfall and evajwration.' 
We should learn the form and area of each iirincijial drainage 
basin as well as the appearance of land "within it. Some rivers 
occu]iy deep, narrow valleys; others are in wide, shallow 
valkn's. Some valley-slopes contain exposed ledges of rock 
while others are comfiletel}' eo\'ered with grass and trees. 

The Missouri River. This, our largest river, is widely 
known as the "Big i\Iuddy." It meanders ovei' 400 miles 
along the eastern border of the state. It is wide, deep and 
swift: but it has a fall of just a little less than one foot per 
mile.- The highest waters come in i\farch and .June or with 
the s])ring rains and with the run-off from melting snow in the 
mountains of .Montana, Wyoming and Colorado. The jMis- 
souri drains \-ery little of Nebraska e.xcept through its i:)rin- 
eiiial trilxitaries, the Niobrara, the Platte and the Nema- 
has. At places the land at the crest of the bluffs slopes away 
from the river. 

The river cuts hard on its right bank at a number of ]3oints, 
producing high bluffs, at the same time leaving most of the 
bottom land on the opposite sitle of the stream. The ^'arying 

1 Stephens, . I. C. Hydrography of Nelirasku (in jiress ) U S. (J, S. This par.er 
gi\e8 the gaugmgs of the prineipul rivers. 

'StuilyElk Point. Omaha, Atehison, Kansas City and Jefferson City topo- 
graphic maps. 
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appearance of these bluffs along the river is due principall}' to 
different kinds of rock outcropping in the vallej-. 

The river water, though turbid, is cjuite \mre for drinking 
purposes when the sediment is removed. Omaha and other 
cities and towns near the stream olitain tlieir \\'ater supply 
from this source. 

Besides its use as drinking and stock water the river has 
some importance in transportation and in yielding fish. 
Steamers in the vicinity of Yankton and Sioux City carry 
fuel, grain and live stock. Small boats known as ferries 
operate at or near a number of river towns (Figure 17) \vithout 
bridges. Eight large britlges span the Missouri along the 
eastern border of Nebraska. During the coldest times of 
winter the ice of the river is used as a roadwa}' abo^-e Sioux 
City, when heavy loads of wood and grain are hauled l)y 
means of teams and sleds. 

The Niobrara River. This, the "Running Water," is one 
of our swift streams. Its volume of water ranges from 500 
to 1,000 cubic feet per second at \'alentine and from 1,000 
to 2,000 second-feet' at Niobrara. The river is swift, usually 
shallow, and little affected by storm water e.xcept near its 
mouth. It is supplied with water from many spring-fed 
streams issuing from ravines and canyons, one of the best- 
known of which is Long Pine Canj^on. Nearlj^ all of the 
tributary streams are weak, the Snake, Iveya Paha and 
Verdigris being most important. 

The main valley is not large, a^'e^aging narrow aiul about 300 
feet deep below the uplands. Since the valley-bottom is narrow 
it contains little farm land. In the vicinity of \'alentine the 
trunk vallev is bounded by steep sides and narrow canyons, 
so it may be called a yoiuig valley. 

9 The term "second-feet" is used to denote i\ flow of one cubic foot of water per 
second, Most rivers are gauged, i. e., their flow is measured. 
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The yWvv affords ^\■:ltcl• foi- stock, domestic, and irrio-ation 
purposes; it also can he used for water ];)owcr ^\•hell needed. 

In all there are about fifteen beautiful ^\•aterfalls in this 
drainage basin, the best-known being the Snake Ki\'ei-, 
Schlagie, Stiuard, Parr^- and Ai'ikaree falls. 




Klfl. IS. SXAKE Kn'EI! f'.VLL 
I'hotn Ijy K. .\. Emer.snii 

Snake River Falls. The larger fall hi this ri\'er is located 
al)Out 2") miles .southwest of A'alentuie, and is not easily 
reached. (Figure ISJ It is the largest in Nebraska. Snake- 
Ri\-er at this i)oint is aljout 60 feet \vide, flowing in a 
narrow, deep canyon and falhng some 20 feet over a hard 
ledge of rock. I'arther up stream is another fall said to be 
even more beautiful than this, though not s(; large. 
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Schlagle Fall is in some respects Nebraska's most beauti- 
fully situated fall. (Figure 19) It is located in Schlagle 
Creek, ten or eleven miles south of Valentine. The stream 
flows in a deep canyon thickly studded with pine trees, and 
the water is cool, clear, i)ure, and the home of trout Willows 




Fig. 10. .SoHLAci.E F.vll 

Photo l,y E. H. H:Lrl>our 

and other smaller tree growths hug the water's edge, while 
above and beyond the canyons are table-land and sand-hill 
areas. The water fall is about 25 c)r 30 feet across and 10 feet 
high, including a small rapids. This is a favorite outing 
]dace for the jieople of Valentine. 

Stiaard Falls are hi a small ravine near the Xiobrara 
river about six miles below \alentine. The lai'ger fall is 



THE I>KIX('IFA]> DRAINAGE BASINS AND RIVERS 59 

nearh- 4:) feet. The smaller fall is also known as the Bristol 
Fall.' 

Sears Falls, large and small, are in a ravine near the 
.Stiuard road 9 miles df)wn the vallev froni A'alentine. The 
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Fit:. 20. .\kik\hee F.vll, the Fiust Le.sp Showint, 
I*hoto by E- }f. Barbour 

larger fall is 12 feet high and is the most Ijeautiful of any in 
the ^■if•init\'. 

Parry Falls are about a mile west of the Berry Bridge and 
one mile from the Sears Falls. Each, though narrow, is be- 
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tween SO and 90 feet high. One, quite hidden hy thick 
shrubbery, is by some called the Wonder Fall. 

Arikaree Fall is the state's highest and Ijest-knowii fall. 
It is in the Niobrara valley 11 miles east of \''alentine, ^^•here 
the Niobrara R iver occupies a canyon-like course and is locally 
called the Smith fall. In a ravine just abo\'e is a small sprinfr- 
fed stream which tumbles into the valley below as a beautiful 
ribbon of water. The fall is about 90 feet, consisting of two 
leaps, the first (Figure 20) being the greater. There are 
several other falls in this vicinity, though most of them are 
small, occurring principally in the ravines known as the "Seven 
Sisters.'' 

In a ravine tweh'e miles northwest of Wood Lake is the 
Harvey Fall, which is not easily reached, hence little is 
known of it. 

The Platte River. In some respects this is the most 
important river of Nebraska''. It heads by two branches, 
but at many places in the Rocky Mountains where it gathers 
an abundance of water in the springtime. The north branch, 
(Figure 21), called the North Platte, is the stronger stream: 
it is used extensively and jirofitably for irrigation. The 
Lodge Pole is the longest tributary of the South Platte in our 
state. 

A noticealile feature of the Platte River is that only a few 
triljutaries enter it from the south in Nebraska, Salt Creek 
being the largest affluent received from that direction. Among 
the important triljutaries on the north are the Loups and the 
Elkhorn. The amount of water in the Platte River in our 
state varies greatly with the seasons and with the wet and dry 
years. During the summers with low rainfall when evapor- 
ation is excessive and a limited amount of water is supjilicd by 

' StUily Dciivrr. Scotts Tfluff, OgalaU;i, North P\atte. Kearney, Oran.l Islan.l and 
Froinunt tu|"i{i:raiihic maps. 




Fig. 21. Xorth Pl.vtte TiIver .vnd Bridge ne.vr Gerino, Scotts 
Bli-ff County. The River Overflows its Bottom L.\nd in 

THE iSPRIiN'GTIME, BI'T DeCRE.-VSES IN SiZE DURING SuMMEH 
Photo by H. A, Mark 
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Fig. 22. Pl.\tte River .vnd Loess Bluffs ne.vr Fremont. S.\ni> 
B.iRS C'o.ME INTO View .\s the Water IjOwers. The North- 
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a few weak tributaries, the channel becomes dry throughout 
much of its length. The only water present then is that 
which moves slowly just below the surface in the sand}- 
flood ]ilain\ The ri\'er at flood-time is broad, shallow, and 
liea-\'ily loaded with sand. (Figure 22) In some places it 
flows as a single channel at low stages, but at other ])laces it 
spreads out as interlacing streams among sand bars and lo^^' 
sandy islands. 

Plate II sho^A's how the Platte ^"alley varies in width and 
in other respects at different points. In the western counties 
it is wide and deep, -while across Deuel and Keith counties it 
narrows somewhat, but expands again in Lincoln County. 
From this point to Saunders Count}' the ri^'er is Iniilding up 
its Vjed and the valley is less deej), l)ut wide, including rich 
farming land. From the ^-icinit_y of Ashland to the Missouri it 
narrows and the slojies steepen; here, also, hard rock outcrops 
in the Ijordering slopes. The river and vallev have a fall of 
al^out 3,000 feet while tra^'ersing Nelsraska. The grade is 
greatest in the western jjart of the state -ivhere the ri-^-er is 
sinking its wav in the High Plains Region. 

Salt Creek, a tributary from the southwest, takes its name 
from the saline matter which it recei-(,'es from certain salt 
flats, the best known of which are two miles west of Lincoln. 
Several tributary creeks flo-\\- from different directions to the 
Lincoln basin'', from which a broad mature trunk A-alle}- 
drains northeastward to the Platte Ri^'er. The luiion of so 
many streams at Lincoln and the northeasterly course of the 
main valley are the i)eculiar features of this tributary basin 
of the Platte. Salt Creek usually overflows its liottom lands 
at the time of continued hea\'v rains. This o^-erflo^^- is caused 

''Slichter, C. S. 'rhe Undi'i-flow of the South Platte, (in press) U. 8. G. S. 
^Liiicobi anfl Fremont topogralihic maps. , 







■n;. 2:i. Ice r'lriiiiiK in' thk Platte Rivei! at SouTir Uen'd. The 

KlJI'K Is],ANb UaILUOAU lililDllE SHOWS IN THE ]JlHTANCE 









Fig. 24. 1!.\iliiO-\d liuiDdE at Soiith Bend D.vxi.vged by Ice Gorge 
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Fig. 25. Middle Loup River between Thedford and Halset 




Fki. 26. Di.sMAL RiVEK in Thojias Codmty. Ranch Ruildings 
AND Sand Hills show in the Back C'iKound 

64 



THE rRINCIPAL URAIXAGE 15A,SINS AND RIVERS 65 

b}' its meanderin.y; course and by the uiiiuii of several tribu- 
taries in the Lincoln basin. 

Ice Gorges. The first ^^-a^m days of March melt the 
snow rapidly in the Platte basin. This water enters the 
river and causes most of the ice to lift, break up, and begin 
its motion down-stream. 

The ice overloads the shallow stream, where sandbars and 
bridges impede its free run, causing it to gorge at these places. 
(Figure 23) Sometimes the gorges do great damage to farm 
l^ropert}' and interfere with railway traffic. (Figure 24) 
Few railroad or wagon road bridges of the Platte have escaped 
damage b\' the ice gorges. 

The Loup System. The streams of this group were named 
from a tribe of Indians. The system is composed of the 
South, Middle, (Figure 25) and North Loup rivers, and Clear 
and Beaver creeks. They head in the Sand Hill Region 
and flow nearly parallel in a southeasterl}^ direction to the 
Platte Ri^•er, but all unite before joining the latter. The 
cause of the rivers' uniting in this particular maimer is not 
definitely known. It seems that at one time they entered 
the Platte separately and that they united or looped together 
later. They are fed by many springs in the sand hills, hence 
change httle in size during dry and wet seasons. Dismal 
River (Figure 26), a branch of the Jliddle Loup, has few 
tributaries, its water coming almost entirely from springs. It 
is a stream which rises and falls only a few inches during a 
century in its sand-hill course. It carries a heavy load of 
silt and sand near its head waters but nuis clearer farther 
down stream. The valley widens and l)ecomes marshy aljove 
Dunning. 

The Loup rivers afford much water for stock and the 
supply also is used for domestic purposes, irrigation and 




Fig. 27. Y. M. C. A. Camp neae Milfoed. Photo by A. J. Coats 




Fig. 28. Water Power and Mill at Beatrice 
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power. At pla.fes, notahh' above Columbus, ice of the Loups 
gorges badly, ilamagiiig bridges and other ])roperty. 

There are two large falls in Dismal River, .south of Mullen, 
one in the North and the other in the South Fork, easily 
reached l_iy railroad and team. A larger but less accessible 
fall is located in the North Loup Ri\'er in Cherry County. 

The total area of the Loup basins above Columbus is 13,542 
square miles and the volume of water pom-ed into the Platte 
averages 2,000 to 4,000 second feet. It runs as low as 1,300 
and as high as 10,000 second feet. Usually the valle^-s of 
these rivers are wide, with gradual slopes in which rock beds 
are exposed at few places'. 

The Elkhorn River. A glance at a map of Neljraska will 
show the significance of the name of this, the "Horned Deer 
ri\'er," the main branch of which heads among the sand hills 
in Rock County. From Holt County to the Platte there is 
less sand. The Logan and other tributaries in the northern 
part of the basin gather water from an extensi-\-e area 
extending close to the Jlissouri River. 

In most respects the Elkhorn River reseml^les the Loups, 
\'et it has a greater tendency to overflow. It changes its 
com'se readih', forming cut-off lakes. The shallow channel is 
in a broad flood plain Ijordered by gradual A'alley slopes.*" 
The river is swift and clear, except at flood time, when it 
carries a heav}- load of sediment. The area of the basin alcove 
Arlington is aljout 5,980 square miles. The amount of water 
poured into the Platte by this river ranges from 1,000 to 2,000 
second feet ordinarily, though at times it runs as low as 400 
or as high as 4,000 second feet. 

The river water is used for stock, power, domestic jjurposes, 

"Davi'lCity. Sfromstjurg, St, Paul anil Loup topographic raaijs. 
**Fremont toi)Ograi)hic map. 
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and in a limited way for irrigation. The stream contains a 
good many fish. 

The Blue Rivers. These are the Big Bhie and the Little 
Blue.' They are among Nebraska's most Ijeautiful streams. 
They are sup]:)lied both by spring and run-off water. Some 
of their smaller tributaries head very near to the Platte. 

The valle}'S contain much fertile bottom land which at 
places is cjuite sandy and easily eroded and flooded. 

There are many attractive places along the Blue ri\'ers 
which are visited in summer by camping parties. (Figure 27) 
The fall of these streams is used for power more than that of 
the other rivers of Nebraska. (Figure 28) 

The Republican River . This river heads in the High Plains 
of Colorado, hence is without a mountain course. It enters 
Nebraska by two forks and is joined by both north and south 
tributaries along a coiu-se of about 250 miles in this state 
before turning southward into Kansas. The principal 
tributaries are the South Fork, Frenchman, Medicine, 
Sappa and the Prairie Dog. These are weak streams for the 
length and size of their valleys. The longest tributaries on 
the north head close to the Platte. 

The Republican River is shallow and relatively wide. Its 
bed is sandy, bordered by low, sandy banks in a valley bottom 
ranging from one to three miles in width.'" At places sand 
bars and low, sandy islands occur in the channel. The valley 
slopes contain sand, Loess, sandstone, Pierre, and Niobrara 
chalk rock, but usually not aU at one place. The stream is fed 
by springs (Figure 29) and storm water. In summer much of 
the flow is lost by evaporation, and during that time the 
ri^-er becomes dry in places. This condition is most apt to 
prevail above the spring-fed tributaries in the western counties. 

^D.ivid City and Heliron topngrriphic map^ 
l"Arapah<)C, Red Ckrud, and Superior topographic maps. 




Fig. 29. One source of the Republican River. It i.s a .Si'Kikg 
THE Edge of the S.\nd Hills in Dundy Cou.n'tt 




Fig. 30. Republican River at Orleans. A T)\m and .a. Flouring 
Mill 8how in the Distance 
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The riA-er rareh' ceases to flow in the vicinity C)f Red Clonrl and 
Superior. 

The area of this basin above Superior is about 22,347 
Sfjuare miles. The .gaging at Superior usually is 500 to 1,000 
second feet, though it may decrease to less than 100 at low 
water stages and rise to 10,000 second feet at flood times. 




Fig. 31. "VVauneta Fall ix the Frenchman River 



The river is too shallow for boating, yet it affords some fish- 
ing. Its principal uses are for stock water, jiower (Figure 30) 
and iri'igation. 

The Frenchman Pdver trilmtary drops over a hard ledge of 
rock atWauneta, produchig a beautiful fall of between seven 
and eight feet. (Figure 31) The stream is about 40 feet 
wide and changes little in volume during the year. The 
power of a part of tliis fall is used to run a flouring mill. 
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QUESTIONS AND EXERCISES 

1. Why do rivers differ so much in size and flow? How and why 
do valleys differ? 

'2. At what places along the Missouri River are the blufi's steep? 

3. A\ hy is the Missouri River not used for water power in 
Xeliraska? 

4. AVhy are there but few bridges across the Missouri? 

5. Describe the ferry boat shown in figure 17. 

6. Compare the Missouri and Niobrara rivers. Compare their 
valleys. 

7. Why does a heavy rain catise thaNiobrara to rise but little? 

8. Wh)^ are there several water falls in the Niobrara basin and 
none in the Platte River in Nebraska? 

9. Which of Nebraska's waterfalls would you like most to visit? 
Why? 

10. How many miles does the Platte flow in our state? 

1 1 . When do sandbars show plainest in a ri\'er? 

12. Compare the Platte at high and low water stages. What causes 
it to rise and fall? 

13. Why and how are rivers gaged? What is underflow? 

14. What rivers of Nebraska overflow most? Tell why. 

15. How and where do ice gorges affect transportation? 

16. Which rivers of Nebraska are used most in irrigation? Why? 

17. ^^'hy is more power used from the Blue rivers than from other 
streams in Nebraska? 

18. Compare the Elkhorn and Loup rivers. 

19. Compare the Platte and the Republican rivers. 

20. How does the Republican differ from the Niobrara? 

21. Is there a water power near your home? If so, study it and 
learn how it is operated. Compare figures 2S, 30 and 31. 



CHAPTER YIII 
THE LOESS REGION 

We shall next study the four jirovinces or topograj^liic 
regions of our state.* The Loess Region ceeeivetl its name 
from its surface formation and soil, the Loess, which is not 
much less than 100 feet thick at places. 

Position and Area. This region occupies a little more 
than the southeast half of the state (Plate II) and extends into 
Iowa, Jlissouri and Kansas. The northwest edge of the 
region merges irregularlj^ into the sand hills and extends 
southwestward to Colorado. The Loess forms high terraces 
in the Republican A'alley in Dund}' Count}-, but eastward 
from Benkelman it spreads out and caps the uplands. 

The area of the Loess Region in Nebraska is about 42. .500 
square miles. 

Loess Plains. These are the least eroded parts of the 
region. (Figure 32) They are usually smooth, but here and 
there are shallow tlrainage-waj^s and slight knoll-like elevations. 
In some places the surface contains shallow, undrained basins 
filled by the rainfall at wet-weather times. Jlost of these 
small lakes dry up entirely during summer. The lakes occur 
principally in York, Fillmore, Clay and Phelps counties. 

The landscape on the Loess Plains is unusually broad, only 
the curve of the earth hiding distant olijects from view. We 
may ask, are these some of the 'level lands' of Nebraska? 
Yes, citizens often speak of them in that way: but there is 
very little of wh;it is really level country. The land here is 

♦Study Omahri, Lincoln, Elk Point, Waboo, Fremont. Grand Island, Kearney, 
Haptings, Superior, Red Clourl and Arapahoe topoKraphie maps. 
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smooth and even; it slojies cast\\ard with a grade of from 6 
to 10 feet a mile, hence it is not level. 

The Loess Plains show\A-ell about Cornlea (Platte County), 
David City, York, Dorchester, Fairmont, Hastings and 
Holdrege. We should locate these places on ]ilate I and 
also study the relief map (Plate 11) to see what counties in the 
Loess Region are smoothest. 

Broad Valleys. The name Nebraska means "broad 
water." The broad rivers are in broad vallevs which are 




Fig. .32. At the Edge of the Loess Plaixs. Kitn-off AVater 
Erodes the Surface at Rainy Times, Making the Little 
Trench Longer, Deeper .and Wider. Photo by U. G. Cornell 



a noticeable feature of the Loess Region. These valle}-sare 
but so many trenches in the upland. The principal valleys 
are the Missouri, RepubUcan, Little Blue, Big Blue and 
those of the Platte system. The relief map (Plate II) shows 
the position, width, sides and somethuig of the depth of each 
valley. 

Bottom and Bench Lands. The broad valle3rs have 
extensive bottom lands or flood plains. The Platte bottom 
is so wide in places that one cannot see both sides of the val- 
ley from one position. Most bottom lands are fairly smooth 




Fig. 33. Ideal Section of a valley showing it.s Flood Plain and 

Terraces 




Fig. 34. l-iEPfBLicAN V.vlley Terrace, Southwest of Stperior 
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and their soils fertile and desirable, varying in texture from 
sand}' to claye_y. Such soils were deposited or made by the 
ri\-ers. 

These ^'alleys also show alhn-ial benches or terraces (Figui-e 
33) rising somewhat abo-\'e their flood plains, and called the 
second and third bottoms. In places they resemble stair- 
steps, lying one above another, forming the valley sides, only 
the lowest of ^^-hich become flooded. The terraces represent 
portions of old, high flood plains not yet destroj^ed by the 
down-cutting rivers. (Figure 34) At places where the 
Platte is o^'erloaded with sediment it is building up its flood 
plain and thereby covering the terraces. 

Todd Valley. This valley extends across Saunders 
County from between [Morse Bluff and Cedar Bluffs to the 
Platte bottom northeast of Ashland.' It is 28 miles long, 
from six to eight wide, and quite smooth except for a few 
shallow drainage ways. It is 80 or 90 feet higher than the 
Platte at the north and about 40 feet above it at the south 
end, and located between higher lands both east and -n'est. 

It is not known just how the valley was formed. The 
Platte River may have flowed through it formerly, Ijut if so 
it was a very long time ago. 

Canyons. These are the deep, steep-T\-alled ravines of the 
western states. They are deepened and lengthened by the 
run-off water flowing to the trunk streams, some of their beds 
being 100 and even 200 feet below the uplands. Slost of the 
larger canj-ons of this region are in the western jiart, where 
the)' are usually near together with flat-topped divides 
between them. One of the best knovm examples is Trail 
Canyon, four miles east of Haigler, Dundy County. It is 
about 3 miles long and has a grade or fall of 300 feet. At the 

2 Fremont and Wahoo topographic maps, al.io An Old Platte Channel, by G. E 
Condra, American Geologist, p p. 361-369, June number, 190.3. 



76 THE GEOGRAPHY OF NEBRASKA 

time of a heavy rain, ^^■atel' rushes down the canyon with 
tremendous force, carryin,s: away a vast amount of sedi- 
ment. 

The can3^ons are very young vallej^s in development, but 
not in 3'ears. 

Rock Terraces. There are places in the region -sAhere the 
former Loess covering has been carried away by streams which 
are now wearing on the bed-rock. In vallevs which contain 



Fig. 35. Diagram Illustrating the Origin and Occurrence op 
Rock Terraces. The Strong Limestones .vt 1, 2 and 3 stand 

OUT AS Terraces 

strong and weak rock Ijeds in their sides, the more resistant 
strata, by eroding slower than the others are caused to stand 
out prominently as ledges, some soil-co^'e^ed and others 
bare. These forms, called rock terraces, are Ijest shown in 
the Big Nemaha Valley where at places they extend for miles 
in the valley-sides. (Figure .35) They are arranged like 
great benches or steps resemliling alluvial terraces and are 
best seen from high places. 

River Bluffs. Where a stream cuts hard on either 
side of its valley, it forms steep banks popularly known as 
bluffs. There are several kinds of bluffs in the Loess Region, 
notably the Loess lilnffs aJiout Omaha, Fremont (Figure 22), 
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and at miiny places along the Repuljlicaii. Some of these 
exceed 100 feet in height. From the bluffs near Ponca, 
which are comjjosed of Loess and Till above and rock beds 
below, one may see far into South Dakota and Iowa, with the 
broad Missouri in the foreground. At places the Niobrara 
chalk rock, the Dakota sandstone and the Pennsylvanian and 
Permian limestones form prominent bluffs which might be 
more jjroperly called escarpments. The first-named occur 
along the Missouri in Boyd, Knox and Cedar counties (Fig- 
ure 6), and along the south side of the Republican Valley 
in Franklin and Webster counties. They are usually steep 
and \'ary from SO to 200 feet in height. 

The rusty Dakota sandstone has been eroded into jDrominent 
ridges or escarpments along the Little Blue River in the 
southern part of Jefferson County, and at different places 
along the Missouri River between Ponca and Tekamah. Its 
escarpment is well-defined along the Platte between Ashland 
and South Bend. (Figure .5) 

Ledges of Pennsylvanian limestone outcrop prominently 
along the lower Platte (Figure 4), the Missouri and its prin- 
cipal tributaries. The Permian limestone escarpment in 
the Big Blue "\'alley east of Wymore contains flinty ledges 
which rise from 75 to 100 feet above the river. In Jefferson 
and Thayer counties the Clreenhorn (Benton) limestone 
forms light colored ledges high in the valley-slopes. 

Ionia Volcano. A well-known bluff in the northwestern 
part of Dixon Comity has received this name. It was formed 
by the Missouri River cutting into thick beds of Benton shales. 
The blufT is over 150 feet high (Figure 36) and quite precip- 
itous. The clays and shales composing it contain iron sul- 
phide, a bronze colored mineral often found in coal. This 
mineral is oxidized or changes chemically in the presence of 
water, and at the same time some heat is produced. The 
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Fig. 36. The so-called Ionia Volcano. The He.\ted Part of the 
Bluff is at X 




Fig. 37. Reduced Loess Hills in Saunders County 
78 



THE LOESS REGION' 



79 



bluff is so warm that snow falling upon it usually thaws \'ery 
soon but no \-ok'anic materials have been thrown from this 
so-called volcano which was observed and described as early 
as 1804, by Lewis and Clark. There are similar hot banks, 
usually called "burning fjluffs " or "burning mountains" in 
other states. 

Several yems ago a reporter from a prominent newspaper 
built a fire at a convenient place on this bluff and then photo- 
graphed the smoke and flame which arose. That picture 




FiG. .38. Pierre Hills Along the Missouri in Boyd County. These 
Hills .\re covered with Clay Soil which supports a Thick 
Growth of Pr.\irie Grass. 



was used as evidence that Ionia ^'olcano had become active. 
Hilly Lands. Thus far -we ha\'C described the ]olains, 
the vaUey bottoms, can^'ons, aufl the bluffs of the Loess 
Region. (Jf these, the first two kinds named are smooth 
lands and the last two rough. Another type of surface 
occupies much of the eastern part of the Loess Region lying 
near the larger valleys, namely, the hilly lands. Here also is 
the hea\-iest rainfall and the greatest run-off. At places the 
streams ha\-e made not only can3'ons and bluffs, but have 
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long since reduced most of them to hills. The flat- topped 
divides which formerly separated the small valleys have been 
washed away; the narrow gorges have been widened into 
small valleys, the sides of which the small tributary streams 
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Fig. 39. Cat Steps on Loess Hills near Cedar Creek, Cass County 



carved and reduced into thousands of foriiLS commonly called 
Loess hills (Figure 37) ; but, to be more exact, we should recog- 
nize that the term "hill" is falling into disuse. It was a 
change from young to mature valleys. Where the Loess has 
been entirely worn away, hills have been car\'ed out of the 
underlying formations. Of these the glacial hills prevail at 
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places in Lancaster and other eastern counties. Erosion of 
the Pierre formation has produced tlie billowy ' 'Pierre slopes" 
and the "Pierre hills" so common in Boyd (Figure 38), 
northern Holt and Knox counties. Near the Missom-i River 
in Knox County there is an aggregation of such rounded hills 
called the "Devil's Nest. " 

Loess Slips. These, locally known as "cat steps," are 
due to the creeping or slipping of the Loess in hillsides. Since 
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Fig. 40. A Bowlder Area ne.^r Endicott, .Jefferson County. This 
Land is not E.\sily Flowed 

the Loess is even-grained, it breaks or separates easily in an 

up-and-down direction. A view similar to that shown in 

fiigure 39 may be seen at many places in the rougher parts of 

the region. We observe in the view that the surface of the 

slope looks like steps and that the top of each slip is flat. The 

distance from one slip to another is about as far as a cat can 

jump, hence the name. The.se slips teach us that the Loess 

creeps readily to lower levels in a valley, concealing the 

underlying rock. 
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Land Slides. At many placefs in the valleys of Boyd, 
Knox and Holt counties large masses of the Pierre shale 
break loose from the valley-sides and slide to lower levels. 
The slides are sometimes quite large, being 100 or 200 feet 
in length. 

Smaller land slides occur in bluffs and deep railroad cuts 
where the Loess overlies glacial clay, the former slipping 
dowa over the latter where the ground has Vjeen thoroughly 
moistened by sprmg rains. 

Bowlder Areas. At a few places in Nebraska glacial 
bowlders lie close together on the surface of the ground, the 
largest areas being in Jefferson County, one of them located 
southeast of Endicott (Figure 40) extending close to Steele 
City, and covering several sections of land. Some of the 
other areas are near Falls City, Humboldt, Tecumseh, Beatrice, 
Lincoln, and north of Hartington. Most of the bowlders are 
granite, sandstone, jDink quartzite and limestone, which were 
carried to their positions by glaciers. They occur quite 
generally in the Till of Nebraska, but most on hill-sides, 
because there is where their former covering of Loess and 
finer glacial material has been carried away by the run-off 
water. 

Summary of Conditions. The soils of the Loess Region 
are generally fertile, deep and easily tilled, even on the hills 
and uplands. There are several kinds of soil however, each 
ha\'ing a somewhat local distribution, except the Loess which 
forms the subsoil of most of the uplands, and the alluvial 
soils which make up the bottom lands. 

The annual rainfall is sufficient for crop production in the 
eastern part, Ixit only 17 inches in the west. The run-off is 
greater in the east than in the west. I'sually the well water 
is good and near the surface, the dciith in the uplands increas- 
ing westward. Many wells dug through Loess are not walled. 



Fig. 41. Tkees following 



THE Water Courhe.s. 
Cornell 



Photo by U. G. 




Fio. 42. BuR-OAK,s MOVING Into the Sandy Slopes near De Witt 
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Trees grow well over most of the region, except on the Loess 
Plains in the western counties. The native timber follows 
the waterways (Figure 41) usually. It is composed of 
cottonwoods, oaks, (Figiu-e 42) elms, willows, ash, box elders, 
walnut and other related species. Saw-mills are operated at 
a few places. 

Pasturage is confined principally to the wet flood plains, 
to the roughest lands, and to the dryer uplands. Grass grows 
thick and high in the eastern part which is the prairie country, 
and short in the west. 

The principal building materials are clay, sand and lime- 
stone. The great lack is in fuel. The region is richest agri- 
culturall}' in the eastern part where grain crops are raised in 
great variety'. The region is the most thicklj- settled province 
of Nebraska. It is well improved both in the country and in 
the city. 

QUESTIONS AND EXERCISES 

1. What are level lands? 

2. How and where are smooth lands made rough? 

3. What is the widest valley in the Loess Region? The deepest? 

4. On which side of the Platte is the rougher land? Of the Republi- 
can? 

5. Where are terraces found, and how were they formed? 

6. What kinds of bottom land are near your school? 

7. What kinds of bluffs or escarpments have you observed and 
studied? 

S. Are there any hilly lands near your home'? If so, were they 
formed liy streams or by winds? Are the hills changing now in form or 
in size? 

9. Should we call Ionia bluiT a volcano? 

10. How do rough lands interfere with farming and traffic? 

11. Why are there no bowlder are.is in western Nebraska? 

12. Where in the Loess Region do the following grow best and why, 
'grass, -trees and 'crops? 

13. Which part of the region is most thickly settled? Why? 



CHAPTER IX 
THE SAND HILL REGION. 

Sand hills occur in the Great Plains from Minnesota to New 
Mexico, the best- known region being in Nebraska.' This 
might more properly- be called the sand-dune region. If we 
were describing its soils, it should be known as the dune-sand 
region. 

Position and Area. This region of Nebraska is a broad, 
irregular province, at places poorly defined.^ It extends 
across the central and west-central portions of the state from 
northeast to southwest (Plate II), a few small sandhill areas 
lying outside the main region. One of the largest of these is 
south of the Platte at Kearney; others are near St. Paul, 
along the Loup River northwest of Grand Island, and in 
Lincoln, Chase, Perkins and Dundy counties. 

The area of the region is about 18,000 square miles, though 
much of the surface is free from sand hills. 

Structure and Origin. L'sually the region is covered by a 
loosely compacted, fine-grained, wind-blown sand. Near its 
Ijorders certain sandy ridges contain coarse gravel and even 
pebbles. 

The sand hill formation is not thick, rarely exceeding 100 
feet, while over much of the region it is considerably less. 
Beneath the wind-blowii sands, beds of loosel}' compacted 
stratified sands outcrop in most of the valleys in the region. 

'Darton. N. H Professional Papers, Nos. 17 & 32. U, S GeoL Survey; Bar- 
bour, E. H. Nebraska Geoi. Survey, Vol. 1. 

^Study Chappell and Browns Creek topograptiic sheet. 
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Without doubt the sand of the dunes or hills was blcmi into 
its present forms, and similar changes are taking place at 
the present time. The region, then, is not very old. ilost of 
the sediment now forming the hills was blo^\ai from the easily 
eroded underlying formations. The distance which it was 
carried varied from a few feet to se\'eral miles. The Sand Hill 
Region was formed principall}- by northwest winds blowing 



Ftg. 43. A Typical Sand Hill View. Photo by ]!. A. Emersox 

over sandy formations at drv times. Some of the loosened 
sediment not protected by vegetation is now carried in a 
southeasterly direction Ijy the ^vinds prevailing at the time 
of greatest dryness. 

Dunes and Ridges. The dunes (Mgurc 43) vary in form 
and size, rarely exceeding 100 feet hi height and usually not 
more than 2.5 to 50 feet. In diameter they range from 100 
feet or less to 100 yards or more. The form may lic described 
as conical, the smaller liills giving a billowy apjiearance to the 




Fig. 44, A Sand Hill Basin in which Water has i 




Fig. 4.5. Sand Hill Blow-oi'ts — one in the Foreground and Two 

IN THE Dl.STANCE. PhOTO BY R. A. EmERSON 
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landscape where close together. The ranges or ridges were 
formed by the union of dunes which traveled in a common 
direction under the influence of the wind, prominent examples 
of which are found near the Dismal River south of Thedford. 
Basins and Dry Valleys. Almost everywhere in the 
region one sees saucer-like basins (Figure 44) between the 
dunes, and elliptical, dry valleys between the ranges. The 
largest and more continuous dry valleys look much like the 




Fig. 46. Section in the Sand Hills showing: A, Impervious 
Beds; B, C, Stratified and Wind-blown Sands pilled with 
Water; D, Sand Dune; E, Wet-weather Pond; F, Dry 
Valley; G, Lake; H, Water Table 

bottom lands of rivers. At places the Ijasins and valleys 
make up a large jjart of the region. 

Blow-outs. These are crater-Uke holes made in the sur- 
face of the land by wind. (Figure 45) They are a common 
feature in the sand hills, usually occurring on the windward 
sides of dunes, where often the sand is removed to depths 
of 10 to 20 feet or more. 

Blow-outs are not confined to dunes antl ridges, but may 
be seen also on smooth lanils where a sandy soil has been 
]5lowe(l. The Iilow-outs begin to form at jilaces where the 
soil is uncovered; from this spot sand is removed little b}' 
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little and thus a oa\'it3' is made. As the work ,c;oes on vegeta- 
tion is ujH'ooted and a typical blow-out with its barren surface 
results. 

Surface Drainage. The sandhill region contains few 
streams, those which are present having a continuous struggle 
with drifting sand. Some of the old valleys which formerly 
were occupied by rivers are now filled with sand. The river 
valleys have few or no tributaries. Their streams are abun- 
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Fig. 47. W.vtts L.uce in the S.^nd Hills. Photo by E. H. B.vrbouk 



dantlv supplied by spring water but with little or no storm 
water. 

There is little surface drainage. For miles in the hills 
proper no stream-channels are .seen. This, then, is the sec- 
ond characteristic feature of the region, the other lieing a 
win< l-forme( I topography. 

Ground Water. The open-textured sandy soil absorJjs 
most of the rainfall. Though the amount of moisture eva])or- 
ated from the soil is large, there is not as much loss in that way 
as some have thought, a surface mulch of sand preventing 
excessive evaporation. Much of the rainfall percolates down- 
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ward through the sand and becomes ground water. The 
water taljle is nearest the surface at a distance from the ri\-er 
valle3'S, rising and falHng with the wet and dry years. (Figure 
46) The amount of ground water in the Sand Hill Region is 
great, more than would be exjjeeted with the rainfall. Capil- 
lary water is ]jresent in the sand at a distance of a few inches 




Fig. 48. Grap.s lan^d. The l.and to the Right of the Fexce h\.s 
BEE.N "Overgrazed." Photo by R. A. Eiierson 

below the surface, extending from this point to the water 
table below. The ground ^vater -\'aries from that of good 
cjuality to that which is someT\-hat alkaline. 

Lakes. These arc lumierous in some ]ilaces. notably in 
Brown and Cherry counties. The origin of sand liill lakes is 
now quite well known. The rainfall of the hills soal^s do^\-n- 
ward, becoming ground water. The water table is nc^'er 
exactly level; it levels up in the region and thus rises above 
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the bottoms of the lowest basins and valleys, forminc; lakes. 
(Figure 47) Since the lake surfaces are le\'el and the water 
table slopes southeastward, much of the "Tound water enters 
the lakes at their western and northwestern ends as seepage 
springs. It has been observed that the lakes grow larger and 
deeper during jjeriods of heavy rainfall; and smaller and 
shallower at times of light rainfall. They are important as a 
source of stock water; and are the stopping places of raau}- 
ducks and geese dming their migrations, when hunters 
slaughter them too freely. A few lakes afford good fishing. 

Wet Weather Ponds. These are more common than the 
permanent lakes, and their origin is not hard to explain. The 
rainfall is mostly caught by the sands on the hill slopes, but 
during a dashing rain some of it runs to the Ijasins lielow. 
This run-off carries the finest sediment to the basin floors and 
silts them, i.e. makes them more impervious to water. I^ater, 
plant gro\vth further assists in sealing the l^asins, causing 
them to hold more of the storm water. After a basin is thus 
formed it holds storm water for a short time after a hea^-y rain, 
but not permanently, for the supply is soon lost by evaporation 
and by j^ercolation. These ponds are not exposed ground 
water tables, in many cases the water table lying several feet 
below them. (Figure 46) The height to which water has 
stood in a basin may be told by the darkened soil. (Figiu'e 44) 

The Soils. The soils of this region are very silty and sandy 
with onl}' a small amount of clay. Soil on the dunes and 
ridges contains ver}- little humus. Some of it is w^afted about 
l3y wind and at such p;laces is not fixed in position. It contains 
little plant food. The basin and valley soils are more fertile. 
The ]")ercerjt of arable land in the region is not known, yet there 
are desiraljle farm lands in certain dry valleys and about the 
lakes. 

Vegetation. This has been called the thin grass country', 
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the grass stanfling quite thin on the dunes but increasing in 
amount in the basins and dry valleys. More kinds of grass 
grow here than elsewhere in the state, due to the great variety 
of conditions. The principal enemies of vegetation are drift- 
ing sands, over-grazing (Figure 48), fires and occasional drouths. 
Some grasses appear to increase and decrease in amount with 
wet and dry periotls, the growth of certain kinds thickening 
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Fig, 49. Native Grasses at Edge of Sand Hills. Saiall Cacti 
SHOW IN THE Foreground 

during the times of heaviest rainfall while others decrease. 
The grasses which cover the sandj' slopes and ridges are mostly 
the hard-stemmed and hard-leaved varieties. Most ridges are 
occupied by tufts of grass which do not form a perfect sod, the 
bunch grass Ijeing the most noticeable kind. Buffalo and 
gramma grasses form irregular patches where the soil is close- 
textured and dry. The sharp yucca plant is fouinl at ]ilaces 
and smaU cacti are present but not iilentiful. (Figure 49) 
AVild fruit gro-ivs here, raspberries, sandclierries, and ]ihn-ns 
being most plentifiJ. Among the •\ridel}--scattered shrubs are 
the wild rose, dogwood and the greasewood. Sage lirush is 
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found locally, Ijiit most near the edge of the region, gi"\'ing a 
ragged appearance to the country. The shrubs shade the 
ground and also protect it from wuid. Patches of plum 
bushes and similar gro\vths constitute what are known as 
plum thickets, which occur in the pockets and basins and 
extend on to slopes facing southeast. (Figure 50) These 




Fig. .50. Plum Thicket in a vSand Hill Basin. A Large Dune 

SHOWS IN THE DISTANCE 



thickets are shelter for wild fowl such as the grouse and 
meadow lark, and a home for raccoon, the natural habitat of 
the last named animal being iii timbered regions. 

Cottonwoods, box-elders, species of ash, and in some places 
cedars and pines extend part way into the sand hills, their 
stumps occurring yet farther away from the rivers. So there 
is some tree growth in the Sand Hill Region at present, and 
there may have been more in the past. 

Roads and Travel. Tlie average sand hill road is little 
more than a trail, winding aljout from ranch to ranch or from 
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town to town. Section lines are not followed in the hills. 
Travel is not bad when roads extend along the dry valle3's, 
but where they cross a succession of dunes and ridges it is 
most wearing. While passing across these basins and valle)'s 
the rider is reminded of the firm and faster roads which prevail 
in the Loess Region. The wagon lunges forth as it gains the 
firmer ground and slows up as it again strikes the sand. The 
riding is without jolt, but very hard on teams. Wide tires 
are used on most vehicles to keep them frijm sinking into the 
sand. This is not a region of bicycling or of rapid driving, 
horsel^ack riding being the cjuickest and easiest means of travel. 

Summary of Conditions. The rainfall is nearly all absorbed 
by the soil, producing an abundance of ground water, coming 
to the surface in places as lakes. Wells vary much in depth, 
ranging from a few feet to over 100 feet, some of them 
affording an abundance of stock water. 

The topography is unfavoraljle for travel. For the most 
part the soil is not adapted to the growth of farm crops. There 
is practically no Ijuilding stone, and the supply of fuel is small. 

The region produces varying quantities of grass which 
serves for pasturage and for the production of hay. Where 
the grass is thin as many as 20 acres are required to jxasture a 
single cow or horse, which means that ranches are necessarily 
large if many animals are raised on them. Ha}- is cut in dr}- 
valleys and basins and corn and alfalfa are gro^\^l at places. 
As a whole the Sanil Hill Region has a thinly scattered 
jwinilation, whose interests are centeretl mostly in stock-rais- 



THE SAX I) HILL UEGlUX '^'5 



QUESTIONS AXD EXEliCISES 

1. Compare Ihc Sand Hill and Loess R,egioiis in size? 

2. \\'liat is the sonrce of tlie sand liill sand? 

3. Compare dunes and ridges. Compare l:>asius and dry valleys. 

4. By «hat means is sand kept from blowing? 

5. How do ri\'ers of the .sand hills differ from rivers of the Loe.ss 
Piegion'.' 

G. What are the characteristic features of the Sand Hill Region? 

7. At i\-liat places in this region is the water table nearest the 
surface? 

S. How are wet-weal her ponds formed, and why are they so 
named? 

9. Give the origin and uses of sand hill lalces. 

10. Compare the vegetation of the Sand Hill and Loess regions. 

11. Why is the grass growth thin on the dunes and thicl< near the 
lakes? 

12. ^Mn- are the ranches large? 



CHAPTER X 
THE HIGH PLAINS REGION 

This region is quite unlike the sand hills in appearance. It 
receives its name from its altitude and smooth surface, though 
it contains some very rough lands'. This pro\'ince is knoT\'n 
also as the Taljle I^and and Butte Region. 

Position and Area. This region has a A\-itle range east of 
the Rocky Mountains, extending from Canada to Xow Mexico, 
and occupying the western part of Nebraska. The eastern 
boundary grades irregularly into the Sand Hill and Loess 
regions. This border has been eroded unevenly ]jy the Nio- 
brara, Platte and Republican rivers, and modified into sand 
dunes between the valleys. 

The area of the High Plains Region in Nebraska is about 
16,000 sc|uare miles, not including small detached jiarts lying 
eastward along the princij^al \'alleys and in the Sand Hill Region. 

Structure and Origin. The surface formations are com- 
posed of thick beds of sand and gra^'eI. The to]3most forma- 
tion south of the North Platte River is a light colored, limy 
sand rock locally known as "magnesia" and "mortar bed 
rock." The mortar beds antl the sandy beds combined vary 
from 300 to 600 feet in thickness, decreasing eastward. Next 
below these are thick layers of bad land clays extending 
under much of western Nebraska and outcropping in some of 
the valleys, while below these formations are yet older rocks. 
Thus we find that tlie upper beds of the region are limy and 
sandy, while the deejier ex|)()sed ones are more clayey. 

1 .SfU(l>' Siihiej', ("h;ipp''ll .■iml .Scitts Bluff topograptiic in;ips; riofeysimial 
PaiicrNu. 17; Water Supi'ly. I'ai'iT Nu 7U; Camp Clark ami Scults Wuff folios. 
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The materials emniidsiiiii- lliese surface l)eds were carried 
eastward from the momitains ))y rivers and sjjread widely over 
the enthe rei;"ion. rinally, after the rock beds vere formed 
with a nearly smooth sttrfaee, the}- were cle\-ated and then the 
rivers lieuan to saw deep valleys in them. 

Valleys. Since the Hi.iih Plains were formed they have 
been destroyed in part l\v flowing water. The high altituile 




Fig. .51. ^'IEW of Box Butte Pl.\ins near Hemixgford 

Photo by U. G. Cornell 

of the region gi\-es swift rivers \vhich erode the land rapidl}'. 
The North Platte. Niobrara, White. Pumiikinseed and Lodge- 
pf)le ^-alle\'S are so many troughs -which ha^-e Ijeeii carved in 
the original High Plains or table lands. Of these, the Platte 
\'alley is the largest and deepest, its dejith lieing from SDO to 
1,200 feet with sides ranging from those that are gradual to 
abrupt chffs 400 to 700 feet liigh. The width of this large 
\-alley from table land to table land in Scotts Bluff and 
Che venue counties A-arie,t from 10 to 13 miles. Pumpkinseed 
vaUey is a wide tributary of the Platte while the Lodgepole 
and the Niobrara vallej-s are smaller. White Pdver A'aUey is 
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the northern hmit of the High Plains Region in Nebraska, its 
table land wall being the Pine Ridge escarpment. 

High Plains Areas. 
These are the most 
elevated portions of 
our state, constituting 
the rmdissected parts 
of the original High 
Plain surface. (Figure 
51) Two principal 
areas embracmg most 
of the table land sur- 
face of the state are 
called the Cheyenne 
Plains and the Box 
Butte Plains. 

The Cheyenne Plains 
are sho^^ai typically in 
Chej^enne County, 
hence the name. The}* 
are the eastT\-ard ex- 
tension of the elevated 
surface lying from 
Pumpkinseed A'alley 
southward. The land 
to the south of Lodge- 
pole 'S'alW is prac- 
tically a part of this 
area, being separated 
liy the small Lodgepole 
Valley only 300 feet deep. The Chej^enne Plains are about 
100 miles in length from west to east in Nebraska, and at 
palces 40 miles wide. The siu'face is quite smooth 'nith a 




Fig. 



.52. Carter Canyon at the Edges 
or North Platte Valley 
Photo by H. A. Mark 
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slope eastward of from 10 to 15 feet jier mile, the storm 
water accumttlatiiig in shallow depressions as small inter- 
mittent ponds. 

The liighest points, about 5,300 feet in altitude, are in the 
southwestern part of Banner County. The table land vieT\- is 
open, impressing one with the vastness of the eoiintrv. 




.1 Large Butte near Ckawford 



The Box Butte Plains lie in the ^■if•inity of Hemingford, Box 
Butte Comity, ^^-here some 500 square miles of the High Plains 
constitute a typical table land. Its altitude ranges from about 
5,000 feet in the west to about 4,000 feet in the east, extending 
from the North Platte A'alley to Pine Ridge and from near 
Wyoming eastward across Sioux, Box Butte, southern Dawes 
and the northern part of Sheridan ciiunties. The surface is 
even, excepting the roughened lantl near the Wyoming line, 
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■i\'hile a icw local sand hills give contra.st to the usual taljle land 
conditions. The Nioljrara A'alley extends across the table 
from west to east, but is not deep or large enough to separate 
it into two distinct areas. 

Canyons and Buttes. These are features of the roughest 
parts of the High Plains Region. The canyons are deep, steep- 
walled ra\dnes made in the plains or table lands by rmi-off 




Fir,. .54. SujiiriT of the Larger Twin Butte, Boyd County 

water. (Figure 52) They arc similar in origin to those of the 
Loess Region, l)ut larger and more diverse in ajipearance. 
The ])uttes also were car^-ed out of the original taljle land. 
(Figm-e 53) They are ]iarts of the High Plains which have not 
been worn awav, standing out prominently, some being of 
mountain hciglit, the tops of a few remaining as high as the 
original table land. In most cases the original topmost beds 
of the High Plains have been entirely removed by erosion, the 
hard beds lower down liecoming the tops of the Inittes. Whore 
this has happened the sunmiits of the liiittes are lower than the 
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I'emaining jilaiii of which tlie}- were once a jiart. In the 
eastern and nmst eroded part of the region, certain stony hills 
and buttes mark the former extent of the taljle lantls in that 
direction, examples of this kind occurring in Cedar, Knox, 
Boyd and Franklin counties, T^\■in Buttes hi BoA'd County 
constitnte a jirominent land mark, their summits rising to 
an altitude of 2050 feet or nearly 200 feet aliove the surround- 
ing country, behig visiljle many miles northward in Dakota and 
from ft\-e or six counties in Nebraska. They are capped 
with a hard rock (Figure 54) beneath which is sand and deeper 
down a second hard rock resting on clay or shale. 

There are hundreds of large buttes in the High Plains Region, 
bearing such names as Lover's Lea]3, Signal Butte, Look out 
Mountain and Crow Butte; they are also called mountains, 
chimneys, castles, etc. The largest buttes occur in Pine Ridge 
and in Wild Cat Range, where the country is of mountain 
altitude and scener}-. 

Pine Ridge. This is Nebraska's most prominent topo- 
graphic feature, recei\'ing its name from the pine trees co\-ering 
it in places. (Figure 55) The ridge is a high escarpment in 
the northwestern part of the state, extending from Wyoming 
through Sioux (Figure 56), Dawes and Sheridan Counties in 
Nebraska and into South Dakota. It is the north edge of the 
Box Butte Plains facing in the direction of the Black Hills. 
The ridge was formed by the erosion of White River and some 
of the branches of the Cheyenne Ri\'er, Its crest is aljout as 
high as the table lands to the south. The slope northward has 
a descent of from SOO to 1,000 feet, while the ridge is much 
roughened 1)\' buttes and intervening canvons. From the 
vicinity of Harrison a long spur extends northeastward between 
Hat Creek and White River basins. The deepest trenches in 
Pine Ridge occur in Sioux County where Sowbelly and ;\Iom-oe 
Canyons are among the best-known. Of the numerous buttes 




Fig. 55. At the Edge of Pixe Ridge 
Photo by N. H.Dartoii 
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in and near this escarpment Coliseum Rock, northwest of 
Harrison and Crow Butte just east of Crawford are best-known. 
Wild Cat Range. This ridge or range is nearly as well- 
known as Pine Ridge, though from a lack of transportation 
facilities it has been difficult to reach it until recenth-. During 
the early settlement of the far west some of the buttes and 




Pine PiIdgk xear the ^.E^^RASKA-Wvll^^X( 

Phcito by X, H. Darton 

Other forms constituting this range were objects of wonder 
to emigrants passing over the Oregon Trail. 

The range hes between the Xorth Platte and Pumpkinseed 
valleys and is about 50 miles long, extending south of east 
from Bald Peak and Signal Butte to Coiut House and Jail 
Rock. The width is about 10 miles to the west, gradually 
lessenuig to the east. Its distance from the Platte varies 
from 6 to 12 miles, witli three prominent spurs coming stiU 
closer. The first of these is Scotts Bluff (Figure 57) with an 
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altitude of 4,662 feet and a l^old slope of nearly 800 feet on the 
north; the second is Castle Rock with an altitude of 4,473 feet 
and steep sides 675 feet high; while the third is Chimney Rock. 
Though not so high as the others, the last-named is one of our 
best-known topographic forms, stantling out prominently in 
the Platte A^alley and being visible for many miles. 
Court House and Jail Rock stand out as discon-nected niem- 




Fio. .')7. Si OTTS Blttff as seex from a Distance with the North 

Platte IvIVER in the FouEiiuonxD 

Photo by N, IL Daiion. 

bers of the range, near Bridgeport, Clicycnuo County. A 
prominent spur of "Wild Cat Range extends a short distance to 
the southeast, terminating in Hogback and Wild Cat mountains, 
which rise as higli as the ])lains to the south; the first-named of 
these has an altitude of ,5,082 feet and the second 5,038 feet. 
Their tops are 700 feet above Pumpkinseed ^'alley to the 
south, and al^out 1,150 feet above the Platte A'alley to the 
north. The canyons in this range are dee]5 and large. Roads 
and trails leading across the range are called jjasses at their 
highest ]i()ints. 
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Professor C. E. Bcssoy first pro]iose(l the name, Wild Cat 
Range for this cullectiDU of Inittes anil liii^h points. The 
range was eroded out of the C'heA-einie Plains liy Platte 
I\i\-er and Pumpkinseed Creek. Court House and .Jail PiOfk 
(Figure oS) at the cast end of the range are lower than the rest; 
their tops are capjied by resistant l^eds l\ing far Ixdov,' the 




Fig. 5S. Cm-RX Hhi-se axd Jail Rock 

riiuto t>v E H. Barliour 



original surface of Cheyenne Plains whicli fornierl}- extended 
northward across where now is the North Platte A'alley. 

The buttes of the High Plains Region are more promhient 
than some mountains in the Appalachian System and most of 
western Nebraska is higher than the bestd^nown mminiains 
of Xew England. 

Water Supply. ^luch of the rainfall, though light, is 
absorbed/ becoming ground water, yet at the time of a driving 
rain the direct run-off is consideralde on the rough lands, 
though shght on the smooth jilains. The Cjuality of water is 
generally good but locally alkaline. The water tal)le is near 
the surface along the valley l)ottonis, and 100 to 300 feet deep 

'.\darn.= G. I Watpr Supply Taper. Xo. TO, U. S-C.S. 
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in the uplands. The water of the plains is very pure, being 
soft to medium hard, while many of the canyons contain 
springs with the same ciuality of water. 

Vegetation. The High Plains Region is known as the 
short grass country. The soil is covered by a mat consisting 
of several low grasses, the princi]3al kinds being buffalo, 
gramma, wheat and needle grasses, varying in importance in 
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Fir,. 59. RHRrns Rksemblintg S vhe BRirsii 



different places. Many of the sand hill species also occur in 
this region. The grass sod protects the soil from erosion b}' 
wind and run-off water. On valle)^ and other moist lands the 
grasses grow high and hea^'}^, yielding large quantities of hay. 
Small cacti are scattered over the table lands. Several 
kinds of shrubs grow in the can3'ons and in the ojien country, 
the sage brush principally on the sandy ridges between the 
valleys and uplands. (Figure 59.) The common wild fruits 
are the buffalo berry, ])lum, cherr}-, ciuTant, gooselicrr^- and 
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sandehern,-, the last-iuuiKMl u-rrtwinir best <"iii open, saiulv 
lands. 

The tree cTowtl"! is composed i)riiiripally of pines (Fiirnre (id). 
cedars, eottouwoods and willows, the two last-named ^rtiw intc 
best on bottom lands or near ground water, while the jAnes and 
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Fig. 60. Fixes Treks (.x Fixe Ridge 
Photu bv E. H. Barbour 



cedars are found on the can}T)n \\-alls and liigher ]")lai-es, 
esi.iecially on slo]ies facino' northward. 

Summary of Conditions. The mean annual rauifall of tlie 
High Plains is not sufficient for the growth of late maturing 
grain crops excejit those that are drouth resistirig. The Xorth 
Platte Ri\-er is fed by mountain water, its flow contin- 
uing drndng the summer. AVells are usually deep on the 
jilains and .shallow on valley floors. 

The soils of largest distribution are classed as close textured, 
sandv and alkaline. The\- are usually fertile and readily tilled 
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where the land is smootli. Stonjr and pebbly soils are found 
locally. The topographic forms vary from smooth plains to 
mountainous areas. Wagon roads are uncertain on the steep 
valley slopes and good on the table lands. The amount of 
bottom and bench land is considerable, with a fair sujjpl}' of 
irrigation water. 

Grasses vary from those that are short and thick to those 
that are high enough to produce hay. The only fuel of any 
consequence is the tree gronlh. Sand, gi-avel, sod and some 
stone constitute the l:)uilding materials. Native timber is 
employed locally for building purposes and for fuel. Cattle- 
raising, dairying and farming are the principal industries. 
Except where irrigation is practised, the country is sparsely 
settled, though more thicklj' than the sand hills. 



QUESTIONS AND EXERCISES 

1. How are the High Plahis and the Sand Hill rpgion.s alike in 
.structure? How unlike? 

2. Is the High Plains Region becoming smoother or roiigher? 
Give reasons for j'our answer. 

.3. Compare the Cheyenne and Box Butte plains. 

4. ^\Tiat are intermittent ponds and why cannot they lie depended 
upon as a source of stock wafer? 

.5. How are buttcsand canyons .alike in origin? Is a canyon any- 
thing? 

C. Why are some bu(t<'S steeper than others? Higher, or lower? 
Would our state have buttes if there were no hard beds of rock? 

7. Compare Pine Ridge with Wild Cat Range. 

8. How does the vegetation of the High Plains Region differ from 
that of the sand hills? How is it similar? What dilTerence in roads 
and crops? 

9. Which of the regions just named is the more thinly settled, 
and why? 

10. Where in the High Plains may one see mountain views, and 
experience a mountain climate? 



CHAPTER XI 
THE BAD LAND REGION 

The name of this region was proposed by Frenchmen at an 
early date, meaning a comitry difficult to travel through.' 
The region lias been a retreat to the Indian; a hindrance to 
travel and railroads and to the geologist the "Good Lands," 
fcir it is a great fiissil fieL.l. In some respects this is the most 
interesting part of our state, though from an agricultural 
standpoint much of it is waste. 

Position and Area. It is an extension to the southwest 
of the Dakota Bad Lands. Fortiuiately for Xebraska, only a 
small portion of the region, about 1000 sc|uare miles , lies 
within its borders, and not all of that is a bad land surface. 
The main parts of the region hi this state are beyond or north 
of Pine Ridge, and are confined to White River and Hat 
Creek basuis, the two being separated by a spiu- extending 
northeastward from the High Plains. The floor of the Bad 
Lands lies at an altitude of from SOO to 1,000 feet below the 
crest of Pine Ridge. 

Be}-ond or north of the Bad Lands proper, in Xebraska, the 
Pierre shale, an alkaline formation, comes to the sm-face and 
occupies part of the province. Another bad land area is in 
the Xorth Platte \'alley at the foot of Scotts Bluff. 

Structure and Origin. The typical bad land formation is 
a light buff gra}', samiy clay which geologists call the Brule 
cla^-. It is o-\'er 500 feet thick, underlaid by a more sandy and 
resistant light buff colored formation contahiing some sand 

^Barbour, E. H, Xebraska Geol. Survey. Vnl. 1, pp. 143 to 152. Darton, N. H. 
Professional Paper No. 17, U. S. G. S., pp. 37-41. 
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and gravel. This lo^^-e^ layer is the Chadron formation, 
its tliielciiess varying from 25 to 100 feet. 

The Brule cla)' outcrops in Pine Ridge, l^eueatli the sandy 
memljers of the High Plains. Originally the Box Butte 
Plains extended northward across most of the ]5resent Bad 
Land Region of Nebraska, the Brule clay then lying 600 feet or 
more Ijelow the surface. (Figure 61.) The High Plains 
strata were removed by the White and Cheyenne rivers. 
During all of the time of erosion Pine Ridge retreated south- 
ward, and this jDrocess is still taking place. As soon as the 

rivers lowered their beds to the 
Bnde cla}' the Bad Lands began 
to form. Where exposed, the 
Brule clay or typical bad land 
formation weathers and erodes 
rapidly, its fine texture causing 
a large amount of cjuick run- 
off, promoting excessive erosion 
for the amount of rainfall. 
Run-off water carves its surface 
into thousands of little rills. 
Since the formations erode so 
readily it ilid not take the 
ri^'ers long, geologically speak- 
ing, to sculpture them into typi- 




Fio. 61. Section showing how 
THE Brule clay, number .3, 

OUT-CROPS ALONG THE NORTH 

FACE OF Pine Ridge. The 

SANDY BEDS 4 .AND .5 FORMERLY 
E.XTENDfID NORTHWARD ACROSS 
WH.iT IS NOW THE BaD LaND 

Region. Number 1 is the 
Pierre shale and 2, the 
Chadron Formation 



cal Bad Lands, and in places 
to entirely wear them away. In Toadstool Park, a well-kno^^^l 
Ijad land form, we find two types of surface, the Brule clay 
above, and the Chadron below. Tlius some of the bad land 
surface is formed out of the Chadron lying I^ielow the Brule clay. 
The steps in the origin of the Bad I^ands were about as 
follows: First a great fresli water lake was filled with clav 
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seiliment and c•o^'ered later to a dejrth of 600 feet or more by 
saiids: second, the countr_v was elevated, giving an increased 
slope eastward; third, the surface was dissected by streams 
which remo\'ed the sandy beds above and eroded the under- 
lying Brule clay and Chadron formations as we now find them 
in their l;iad laml form. 

Topography. The land forms in this region are a marked 
contrast to those of the High Plains and the Sand Hill P^egion. 
(Figure 62.) In other words the Brule clay and the Chadron 




EiG. 62. A B.\D L-\xD View ne.\h Adelia 
Photo by E. H. Barbour 



formation erode into different forms from those of the High 
Plains sands ami gra-\'els. A bad land slope, where much 
dissected, is ^-ery irregular, containing pinnacles, spires and 
Ivnobs, some of which are steep, their sides being hard to chmb. 
(Figure 63.) 

Tourists often confuse the rougher parts of Pine Ridge with 
the Bad Lands jM'oper, not realizing that a rough surface is not 
necessarih' a bad land area. The prominent buttes in the 
vicinity of Crawford are at the edge of the Bad Lands, but 
not a part of them. 

Water Supply. The well water is poor in c|ualit}' and limited 
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in quantit}^. Fortunately the streams flowing tiirrjugli the 
region are fed b}' springs in Pine Ridge, affonhng the only sure 
supply. The principal stream is Wliite River, named from its 
light colored, turl:)id waters which prevail at flood time. 

Vegetation. At places, comprising about one-fourth of 
the area of the jirovince, the groimd in the Bad Land Region is 
entirely bare and arid. The lack of vegetation at such places 




Fig. 63. A Bad Lamd View at the Edge of Toad Stool Park 

Photo by E. H. Barbour 

is caused more by rap)id erosion than Id}' the light rainfall. 
The soft clays wash a\\'a_v so rapidly that plants cannot oljtain 
a footing on steep slopes. In protected spots, however, and 
on gradual slopes, the grass covering is rpiite thick. Along the 
streams we find slirubs and trees. 

Utilization. Tims far the Bad Lauds ha\'e had little 
economic importance. Tlie water is poor, the topographv 
luifavoraljle, the soil alkaline and unstaljle. Stock-raising is 
the only agricultural hidustry aside from farming in a small 
way. Geologists and geographers often make trips to the 
region for the puri^osc of studying erosion and tt)i)ography. 
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An important thouiiii not ^'aluaJJlc resource is tlie large 
numher of fossils Ijuried in tlie claj-s and sanil\- l^eds, many of 
whicli liave l)een secured and sliipped to tlie [irincipal museums 
of tlie world. Tlie Nebraslva State ^luseum has a number of 
fossils which were collected li}- tlie State Gccjloijist, Prdfessor 
E. H. Barborir, and as a result of the financial assistance of 
Hon. C. H. Morrill. Among the fossil animals collected are the 
turtle, tiger, tapir, rhinoceros, horse and nKjukey, each very 
different from the skeleton of any li^-jng animal of the kind. 



QUESTIOXS AND EXERCISES 

1. Why are the Bad Lands so named? 

2. Which state has the more bad land surface, X'eljraska or South 
Dakota? 

3. \\"hat is an alkaline formation? 

4. How do we know that the sandy beds of the Hi.ijh Blains Region 
formerly extended northward oyer the bad laud formations? 

5. In what respects is this an interesting region? 

6. Why is it poor agriculturally? 

7. How did the fossil turtles come to be in this region? 
S. Why is bad land water of poor quality? 

9. Compare Ijad kind and sand hill yiews. 

10. Do you think of anv means whereby the Bad LandRegion might 
become a more inyiting place in which to live? 



CHAPTER XII 
SETTLEMENT AND DEVELOPMENT OF NEBRASKA 

Nebraska is a part of the Louisiana Purclmse secured from 
France in 1803.' When Missouri became a state in 1820, that 
part of the unorganized territory b'ing to the north and west 
of that state was called the "Indian Country." In 1854 
Nebraska Territory was set aside from the Indian Countr)^ 
with its boundary extending westward on the present southern 
line to the summit of the Rocky Jlountains and northward 
along that summit to the 49th jiarallel; thence eastward to 
about 103 degrees of west longitude, then'ce southward to the 
Missouri River, and down its main channel to the ])lace of 
beginning. 

At different times Congress decreased the size of Neljraska 
Territory by the creation of new territories, but after its admis- 
sion as a state, March 1, 1867, the area was slightly increased 
by an act passed Marcli 28, 1882, transferring from Dakota to 
Nebraska the land lyuig between the Keya Paha and Niobrara 
rivers and the joresent northern Ijouudary. 

The Indians. The country was occuijied by Indians before 
the time of tlie Louisiana Piu'chase, ami before white men 
came westward. There were four main trilies in the eastern 
part of what is now Nebraska: the Otoes, who li\'eil in the 
\'icinity of Plattsmouth and Nebraska City; the Mahas, or 
Omalras, along the Missouri Valley Init north of the Otoes; the 
Pawnees, who held most of the territory between the Republi- 

^For a brief and interesting reference, read Historical Sketch of Nebraska by A. 
E. Sheldon. 
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can and the Lou]) N'uUeys, and the Poncas, near the mouth of 
the Niobrara River. 

The western and northwestern ])arts of the state were the 
hunting grounds of the abo\-e named tribes, of the Cheyemies 
and Arapahoes and of the. Sioicc Indians of Dakota who often 
came into conflict witli the Pawnees. The hunting gTounds 
contained large herds of buffalo (Figure 64), droves of deer, 
elk and antelope which were the objects of the chase, and 

which became the 
source of much of the 
Redmen's food, cloth- 
ing, materials of shelter 
and even of his fuel. 
The Indians killed 
their large game with 
spears and with bows 
and flint-pointed ar- 
ro'\\'s. The buffalo 
meat was cut into 
])ieces and allowed to 
dry in the sun for use 
as food l:)etween the 
hunting seasons. The 
Indians lived in lodges 
com])osing ^•illages which tlic}- aliandoncd twice each year for 
the hunting grounds. Their lodges were crude structiu'es built 
of animal skijis, [loles, sod and bark. The "tepee" (Figure 
65) was the t3'i)e of home possessed l)y the plains triljcs; the 
dirt lodge bv the Pawnees and the Ijark lodge l\v theWinnclia- 
goes. (Figure 66.) The plains Indians were the most nomadic. 
In a. simple way the Indians were ada|)ted to their environ- 
ments. The forests, streams and ]ilains meant only the bare 
necessities of life and pleasure to them. 




Fig. b") I\Di\^i fEPTE 
Indians 
Photo by E.CBisho 
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The tniir lirst-iiaiiicil ti'il'Cs caiiK' li> Xel ii:isl<a ffdiu the cast 
and sduthoast lietwecii 200 and 5{)0 ^-oai's aao, ( )thei- trilies 
wi-re hroii^ht here by the u'fn-eniment \\-lieii the Indians were 
])laced (in reser\-ati()ns. The AMnne1)a,i:;i)es wei'e hronsiht 
fi'om ^^ isrdiisiiL and .Minnesota and ]ilaced un the northeru 
jiart of the ( )inalia resem-ation in LS(32, and tlie Santees from 
.Mini"iesota to their reservation in Knox Connt\' in 1S66. Tlie 
Sac-and-]"ox-and-Iowa reser\-ation of Kansas extends for a 




Fig. go. Bark Lodges of the Wixxeba<:oes, THrRST(jx Couxty 
Photo Ijj-A. E. Shekluii 

short ihstanre into Eifliardson Connt)'. hut it has less than 
300 Indians witlhii its liorders, vt'vy iew of whom Vive in 
Xebrasl^a. 

Few Re(hnen h^'e in Xeliraska now, the wliite man's whiskey 
and diseases liaviiif;- elairned most of them. At tmres small-pox 
alone reilnced the tribes one-lialf. Finally the government 
removed the stn'^-i\'in,<; Pawnees, Toneas and < )toes to ( )kla- 
liorna and Indian Territory — tlie Fawnccs in 1875, the 
Poncas, a^-ainst their ehoiee, in ].S77, and the ( )toes in ISSl. 
Lat&r a few of the Poneas were allowed to I'etuni to their old 
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home in Neliraska. There were about 6,000 Indians in the 
state in 1890 and .3,000 in 1900. So the Indians have .sur- 
rendered their land and dwindled in number.s all within the 
memory of our oldest settler.s. 

Explorers, Traders and Trappers. A few French explorers 
and traders ^-isited the territory previous to 180.3. In 
1804 the Lewis and Clark Expedition, under control of 
the National CJovernment, passed u]5 the Jlissouri River along 
the eastern l)order of our state, making a number of landings. 
At two places the}- held council with the Indians who promised 




Fin. Ci7. Early Method np Freighting PRACTirED in South Dakota. 

AND Nebraska 

Photo by the .State Historical .Society 

allegiance to the United States. Later, other expetlitions 
were sent into and through this region. 

Traders and tra]:i]5ers in larger numl^ters followed closeh' the 
ex])lorations. Indian trade became an ol)ject. Between ISO.'i 
and 1854 many trading jjosts were estaljlished at the most 
accessible points along the Missouri, the first l^eing in Dakota 
County. White men moved freely in the Indian Country; 
furs and buffalo skins were collected at the A'arious trading 
posts and taken ))y boat to St. T>ouis. 

The first ^\'hite men, then, who came to the territory were 
attracted by trade. They did iiot come for the ])ur]iose (if 
farming as the land was thouglit to be \\-orthless. 

Overland Routes. In the second ]ilace, peojile from the 
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east \\ishe(l to go througii ami beyoiul Xeliraska, at first to 
Oregon and later to California, Colorado and t(^ the Black 
Hills. The first trip o\-erland was made in abont 1S31. The 
various routes of ^\■hil■h the Oregon Trail was the best known 
followed the ^"alle^■s, which «-ere the nattu'al roailways, furnish- 
ing a supply of "water and fuel. Beginning with 1S44 the 
niunl.ier of eniigi'ants jtassing west was rapidly increased. 

The ^hirmons crossed the plains in 1S4G. Then came the 
gold seekers by the thousantls. and overland freighting in- 
creased in importance. The freighters with their heavy 
wagons and o.x trains held sway for twenty }-ears (Figtire 67), 
carrying goods from the main outfitting posts to mining camps. 
With the freighters came and disapj.ieared the overland post 
route, stages and ]iony ex]iress, which were the forertmners 
of oiu" ]iresent rapid transit. The Itardships then einhared 
are cpiite a contrast to thejiresent experience in travelingand 
freighting. 

It was on these trips across the plains that large herds of 
buft'alo were seen. These aitimals were killed for footl, but 
tisnall}' slaughtered too freely, resulting in their rapid extermi- 
nation. 

Early Settlers. The traders and trappers did not come 
to mal^e homes; neither did the Indian agents who were sent 
In- the go^■ernment. After these came the missionaries and 
the settlers or "sc|tiatters, " as they were called. It is said 
that Stephen Story was the first scjuatter, locating in the 
southeastern ]iart of the territory in 1S44, before white 
men had a right to take claims. Soon the Indians ceded land 
to the go^-ernment and squatters became settlers b}' pre- 
empting land. Each was allowed 160 acres for which he 
[jromised lo jiay 8200. The first free homestead was filed in 
1S63. 

Settlers entered Xeliraska from the east, as the Indians had 
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Fig. 69. Abandoned "Soddy" 
Fig. 68. Log School House, not now used 

done maii_y years earlier. White settlements l^egan in the 
Missouri A^alley on the southeast and progressed northward 
and westward into the tributar}' valleys, the migration soon 
extending westward into other valleys, follo^\ing the streams, 
timber and stone. By 1S70 the land of the Blue River valleys 
was filetl. 

As soon as the fertility of the upland soil became known and 
it was found that water could be obtained there at no great 
depth, settlements extended to the I^oess Plains also. 

The first houses near the woodlands were made of logs 

(Figure 68) and those 
on the Loess Plahis 
were dugouts and 
" soddies " (Fig u r e 
69), while stone was 
used ^^'here it ^^"as 
accessible. (Figure 
70.) 

The homesteaders 
l)ecame fa r m e r s . 
They went to work 
on their claims, lireak- 
ing land and j)utting 
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crojis were raised, except (lui-iii,i;- ,<j,r:issli(i|)])er years and ]ieri(i(ls 
of drought, though at times there was httle demand for corn 
and wheat, for without railroads these jjroducts were too far 
from market. In some places corn was used for fuel. 

Usually the Indians were friendly to the settlers, but in 1S54 
and iSoo they cau.sed scinie troul)le. I)urini>- the summer of 




Vic. 71. Ax E.\RLY MlSSOriU RiVKR STE.VMEn 
Photo hy E. A SheMoii iif the State Histurical Suciety 

ISCo, the Pawnees killed man}- men, women and children in 
the frontier settlements. Forts were established for the pro- 
tection of emigrants and settlers. 

During the early settlements the western ]:iart of the territory 
became the cattle and cowboy country. The range was not 
fenced, being free to many thousands of cattle which were 
dri\-en north in the spring antl south in the fall. So, gradually, 
the white man's cattle took the place of the Indian's Iniffalo. 
The large cattle owners were then called "cattle kings." 
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The Missouri River. This river was an important factor 
in tiie early development of Nebraska. Do'wn its course were 
carried the cargoes obtained from Indians and trappers. The 
first boats used were small and crude affairs which soon ga\'e 
way to steamboats. (Figure 71.) Beginning about 1830 the 
steamers made regular trips up and down the river lietween 
St. Louis and the trading posts, carr3diig stores for oveidand 




Union PAriFir Bridge at Omaha 



freighting, supplies for settlers, and jiassengers of all sorts. 
Furs, cattle and grain, in order .were the principal cargoes carried 
do^-n-stream. It was north and south traffic by way of the 
Missouri and the Mississippi which together formed a great 
natural transportation gate-wa)- to the northwest, nnich to the 
advantage of St. Joseph, Kansas City and especially of St. 
I>ouis. Steamboat navigation conti,nned for about forty years. 
Railroads. The first railroad to cross Nebraska ^^•as the 
Union Pacific, extending from Omaha to the Platte, thence 
westward along that valley and the Podge Pole to Wyoming 
and beyond to the Pacific coast. The road was finished across 
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the continent in ISfiO, but it hauled freight and jiassengers in 
Nebraslva three j-ears earhcr. The Platte ^'alle3', one of the 
finest roadways in the world, was an important factor in de- 
termining the location of this first trans-continental railroad, 
btit the ilissouri River ^\as an (Obstruction difficult to sjian. 
(Figtire 72.) Soon the main line of the Burlington was built to 
Lincoln and then to Denver. Another line of the same system 
extended from lincoln to the Black Hills and bevond. The 




Fig. 73. Modeux Sod Hofse of Westekx N'khkask.v 

Photo l:iy E. H. Barbour 



Northwestern l)uilt from Omaha to the Black Hills, later con- 
structing a number of branches and comiecting hues. A 
railroad which is now a part of the Burlington sj'stem was 
constructed from Nebraska City to Lincoln at a some\\-hat 
earher date. The Rock Island, the ilissoiui Pacific and a 
number of other systems finish the list. 

The railroafls fir.st l)uilt through Nebraska to jioints west- 
ward \\'ishing to reach the coast and later Den\'er and the 
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Black Hills. As a result of such coiistructoii our state has six 
trans-continental railroads, affording sure train service between 
the larger to"\Mis. Later, each system extended its connecting 
lines, especially in the eastern counties; in all there are over 
10,000 miles of railroad in the state, reaching most to^^Tis of 
any size. The largest S3'stem is the Burlington, while the 
Northwestern is second in mileage. 

The topographic features have had much to do with determm- 
ing the locations of the railroads in Nebraska. The roads fol- 
lowed the valle3's and smooth lands to the west and northwest, 
penetrating the Sand Hill Region Ijy following up the river 
valleys, then along the dr}' valleys to the high plains. The 
Platte and the Republican bencli lands afford good roadways, 
especially on the north side of each. 

The coming of the Union Pacific and other railroads revo- 
lutionized transportation. It meant the ileath of steamboat 
and overland freighting. Tlie stage coaches were either driven 
out of business or caused to select routes at right angles to the 

railroads. The direc- 
tion of transportation 
changed from north 
and south, to east 
and west, with Chicago 
and New York City as 
the favored cities 
rather than Kansas 
City and St. Louis. 
The products of the 
farm and city found 
in the railroads a quick 

means of transporta- 
74. Modern Kksidence ok a Well i- i ^i i 

Known Nebrask,\n *'"" ^» the large mar- 

Photo by U. G Cornell. kets. 
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Durintr tlie ]iast fe^\■ years a strong tlemaiid has arisen for 
more north and south Hnes, and the roads are now Iniildinf!; in 
that direction. There also is ]iromise of a niimher of interiirhan 
electric roads, and of an extension of connecting hnes of each 
railroad system. 

"With the railroads have come the fast mail and telegraph. 
These with a nearly tn^i^'e^sal telephone service, give the state 
(piick communication. 

Climatic Influences. The homesteaders had fairly prosper- 
ous times until the early seventies when the rainfall decreased 
and when grasshoppers destroyed the crops in 1S74 and 1S75. 
Hard times jire^-ailed until near the close of the seventies, when 
the rainfall became heavier for another period of years and 
with it came a return of prosperity and railroad luiilding. 
Homesteaders pushed west^Mtrd during the ^\-et years, and 
the coimtry fiUed up rapidity tmtil the wa^T of settlement 
swe]3t over the whole of the High Plains Region and into 
the isolatcil \-alle3-s of the Sand Hill Region. The advance 
was resisted, but unsuccessfully, hy the cattlemen; the day of 
free range and large ranches had jiassed, at least for a time. 
Heavy rainfall favored the farmers who grew large crops in the 
short grass country. The manufacturing interests of the state 
made a strong atlvance, especially in the larger towns of the 
eastern cotuities. 

In 1S90 the rainfall a,gahi decreased, followed fotn years 
later In" a severe drouth. Farming in the western counties, 
except under irrigation, failed, and as a result most of the 
homesteaders in the western counties abandoned their places 
and tinned ea.stward. Farming with their methods and their 
crops had been carried too far into the sulj-lnunid area to stand 
dry seasons, and the agricultural population dwindled during 
the remaining dr}- years. Grazing interests increased, and 
the cattlemen again controUeil the coimtry. The sod houses 
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tumbled down (Figure 69) causing the country to ajjpear the 
more desolate. The jirairie dog and the coyote were less 
molested iu their native haunts. 

Within a few j'ears another increase in rainfall set in, and 
farmhig has since ])ro\'ed successful over all of the High Plains. 




Fig. 7.5. Cement House 



This time the farmers luu-e new crops and dry farming methods. 
There is also an extension of railroads and a great advance in 
manufacturing, with ])romisc of more permanence of de^-elop- 
ment than before. Imiiro^-ements pre^-ail in the country 
town and city. The sod houses of the high ])lains are either 
disappearing or being rejilaced by others of a more permanent 
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kind. (Fi.ii'urc 7o.) Throii.nliout the state modeni dwellings 
(ri,!,urc 74) are supplantiiif; those of the older ty])Cs. 

Cement, sand, gi-a\-el, and crushed stone are now u.sed in 
increasing amounts in ^\■hat are called "cement houses." 
(Figure 75.) 

Population. The people of Nebraska, show a high averase 
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76. A Typical Toiax School Ground and Building, Florence, 
Nebraska 



in industry and intelligence, though the increase in j^opulation 
has been rajiid. Immigration has come largely from the 
states east of Nebraska and from foreign countries, the for- 
eign ])eoples in the state being largely (_Jermans, Swedes, 
N'lrw'Cgians, Ijohcmi.ans and Russians. 

In LS.34, at the time of the organization of the territor}', 
the j-iopulation was 2,700; in 1860 it was 2S,S41; in 1S70 
it was 122,0! 1.3; hi ISSO it had increased to 450,402; in 
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1S90 to 1,058,910, and in 1900 to 1,068,539. The report of 
1890 is thought to have been too high. The population now, 
is considerably gi'eater than in 1900. 

Education. It is in this line that Nebraska has made most 
remarkable development. The first Nebraska school was 
taught near Bellevue by Mrs. Josejih I\ Merrill in 1833, the 
pupils being Indians and halfbreeds. The first Territorial 




Fig. 77. Libk.\rv Building, University of Xebrask.^. 
Photo by U. G- Cornell 

IjCgisIature passed a free public school act Jlarch 10, 1855, and 
the first State Legislature made wise iiro\-ision fur the main- 
tenance r)f the schools, ilt. Vernon College (Methodist) was 
founded at Peru in 1866, becoming the State Normal in 1S67. 
The Institute for Deaf and Dumb was estaljlished at Omalia in 
1869, and the State Industrial School at Ivearney in 1870. The 
University of Nebraska at Lincohi dates back to 1871 : the 
Nebraska School for the Blind was established at Nebraska 
City in 1S75; the Institute fur the Fcel)le Minded Youth at 
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P>eatri('C in Essri, aiul the liirls ' Imlustrial School was separated 
from the school at Kearney and located at (ieneva in 1S92. 
The second State Normal was estal^lished at Kearne}- in 1904, 
oi'ienini;- its doors to a lar.ue enrollment in 1905. 

In these schools Xehraska has made provision for the educa- 
tion of both the fortunate and tuifortunate l)oys and girls, and 
for her mechanics, farmers, lawyers, pliysicians and teachers. 

T o -da}- p 11 1 ) 1 i c 
school instruction is 
free from the first 
prade through the 
hi.si'h school, normal 
school and the Uni- 
versit}- of Nebraska, 
a sttident being ex- 
jiected to finish the 
high school I:)}- the 
age of twerit}'-oi:e. 
In 1905 there were 
6.767 school houses 
(Figure 76) with 9,714 
teachers in the state. 
There were 379,014 
school children of 
school age, i.e., be- 
tween the ages 5 and 
21. The Normal 

schools afford training for a large nnmljer of teachers, while 
the University has a total enrollment in its various schools 
and colleges of aljout 3,000 students, (Figure 77) 

Besides the puljlic schools there are majiy successful paro- 
chial, i)rivate and denominational academies and colleges in 
Nebraska. Among these schools and colleges may be men- 




FiG. 7S. 



A Youxo Agricultur.vl:.st ,\.xd 
His Products 
Photo hy EC, Eishop 



130 THE GKOOHAPHY OF NKIiliASKA 

tioiied the larne ]irivate normal eolle,a;es at Fremont and 
Wayne, tlie rresb3-terian colleges at Bellevue and Hastings, 
the Baptist cnllege at Grand Island, the United Brethren 
college at York, the Congregational college and academies at 
Crete, Chadron, Frankhn, Neligh, and Weejjing Water, the 
Metliodist uni^'crsity at University Place, the Aflventist college 
at College \'ie\\', tlie Ejiiscoj^alian academies at C)maha and 
Kearney, the Futheran academy at Wahoo, and the Danish 
college at ]ilair. 

The Catliolic Church maintains strong and well managed 
schools in the nature of academies at Falls City, York, Fincoln, 
Omaha, (J'Neill, Humphrey, Columljus and a large numljer of 
other places. 

Creighton Universitj' (Catholic) at Omaha is a large and 
well equipped school and stands strongly for higher education. 

Nearl}^ all of the colleges and universities named alDove are 
of state \\idc influence and ha\'e the power, as have the state 
educational institutions, of issuing teachers' certificates to 
graduates of their normal courses. The motto of these Nel)ras- 
ka schools is "each for all and all for each," and a strong 
fraternal feeling prevails among them. 

Agricultural Education, lender the efficient management 
of the state sujierintendent and his tleputy and with the 
cooperation of the A'arious educational institutions nuicli 
emphasis is placed on what is called a ])ractical education. 
There is an entleavor to thoroughlj^ prejiare students for the 
occupations which they ai'e t(.) i'ollo\"\-. This means tlial our 
boys and girls should stud}' things agricultural, for mo.st 
of them are interested, either directly or indirectly, in the 
farm and its ])i-oducts. Since Ncliraska is naturalh- an agri- 
cultural state, there is, on that account, a demand I'oi- agricul- 
tural educalioii. 

For a nunilx'r of years, 1li(^ soils, crops, and other maltcrs of 
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the farm «"ere studied li}- tarniers alone, Init now the boys 
(Figure 7S) and girls of the state are more interested in seed 
corn, breeds of animals and school gardening (Figure 79) 
than their parents c^'er were. In this regard, as we .should 
ex]iect, Nebraska is leading the other states. Agrieultural 
instruction is gi^■en in a number of high schools and colleges. 
There is 0]i]iortanity for bo\'S and girls who coniplete the 




Eic. 79, The ."-School ("Iaisdex. CuiEnREx rRETARixG Seed Beds, 

Sarpy Couxty 

Photo by E. C. Bishop 

eighth grade in the jnililic schools to enter the short courses in 
the School of Agriculture and tlie School of Domestic Science 
at the Uni\'ersity <"if Nebraska and there recei\-e instruction 
in the simide things of the farm and farm home. ]\Iorc 
advanced ^\ork is taken in the college course in agriculture. 

^'arious state organizations ]iromote the interests of 
agricultural education. 

Geography and Politics. Since the earliest settlements, 
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the Platte ^ allej- has Ijeen a diviihiig hue in ]V)hties. At times 
the Hne of division has decreased in importanre, Ijut only to l^e 
emphasized anew at some later ]:)eriod. 

In a stud_y of the settlement and develripmeiit of the state, wc 
may note that the smallest counties arc in the east and the 
largest in the west, their areas ha^•illg been determined Ijy 
settlement and that largely by rainfall. The geography 
has likewise influenced the size of congressional districts and 
other political divisions of the state. 



QUESTI(_)NS AND EXERCISES 

1. What states arc now a part of what was oiitc Nebraska Terri- 
tory-? 

2. Why did the Indians dwell most in valleys? 

3. How did the early Indians make fires? Cut wood? Kill their 
game? Tra\'el? Farm? 

4. Why did they farm so little? 

.5. Compare the arbors of the dilfercnt Indian Iriljes. AMiy were 
they so unlike? 

6. How and by what routes did the Indians come to Xeljraska? 

7. What has become of Neliraska.'s Indians? 

5. What is an Indian Iteservation? An Indian Agent? An 
Agency? 

9. Why did Lewis and Clark ascend the JIis.sonri? 

10. In what did the early trade with the Indians consist? 

11. For what purpose did the first white men come to Nebraska 
Territory, and by what routes? 

1 2. Why were the overland routes so named? 
1.3. What attracted emigrants to the far west? 

14. What did the freighters haul? Why did thc\- draw three 
wagons togethi.'r as we see them in figure 67? 

15. Who slaughtered the more IntlTaloes, the Indians or the white 
men? 

16. Did the buffalo assist in (he dev(4opment of the west? 

17. Why was our .state settli^d first in the east? In valleys? 

18. Why were most ,sod liou.ses located on the upland? 
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19. Wa-i it a u-ood p(.lic\- lor the i!;ovi>mracnt to gi\'t' settlers free 
homesteads'.' 

20. "\\'hat impro\"ements do we now have which tlie settlers did not 
lia\"c''' 

21. Wliy were Indians nnfri'aidly at timi's to settlors and eniin-rants'." 

22. Ila- thr ehanu'e from llie linllalo to cattle hern hir llie best? 

23. How did tlir Platte Valley ,uo\-ern th.- localioa of the Union 
Pacific railroad? 

24. "Why did railroads wish to hnild westward across Xehraska? 

25. "Why was Xeltraska settled liv periods? 

26. Wiry were cattle men opposed to settlement? 

27. What is meant by the terms-: arid, siili-humid and humitl? 
2.S. How do schools influnce the development of onr si al e? 

29. Wdiv is agricultural education so prominent in X'ehraska? 

30. Explain wh\' counties are saialha' i.i the eastern than in the 
western part of the stale. 



CHAPTER XriT 
SUMMARY OF RESOURCES AND INDUSTRIES 

Neliraska has a variety of resoiirpes uiJon which are leased 
many industries. 

Water Resources. The ground water is of great import- 
ance.' In Clraj3ter VI we learned something of its forms and 
uses. Tlie average good quaUty of well water is an important 
resource, one not capable of a monetary estimate. The uses of 
artesian waters, except for irrigation (Figure SO), have been 
named. Springs were also tlescribed. 

The stream water is used for mill power most extensi\'ely in 
the eastern part of the state. In all there are over 200 water 
powers, many of them operating all the 3'ear. At present only 
a small part of the total faU of the streams is emploj'ed for 
power. 

Ice is cut from a number of Yivers and lakes, some of which 
are near Lincoln, Ashland, Deerfield and ^'alentine. Tliis ice 
is placed in ice houses and usetl l^y railroads and large jjacking 
houses, as well as for domestic purposes. 

Mineral Resources. Only traces of gold and sih-er have 
been found, while iron is not present hi large enough quantities 
to insure profitable working.^ The state's greatest deficiency 
is in its apparent lack of mineral fuel, no large quantities of 
coal being discovered, thougli thin l)eds have Ijeen worked at 
Ponca, Peru, Rulo, Humlwldt and otiier places. A lied of a 
good quality of coal has been disco^'ered near Peru \\hich 

> Use references already cited, i.e. the Water Supply and Professional Papers 
Also Camp Clark and Scotts Bluff folios. lonai i aper,. 

2 Barbour, E. H. Nebraska Geol, Survey, Vol. 1, [ip. 17S-232. 
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]iromises to (le\-clop into a pa_ving mine. It is not laiown 
deiinitely wliPther or not tliore is ninch oil or <;as in tlie rock 
formations. Building materials of several kinds are found in 
the state. Tlie deficiency in fuel is a great drawback to the 
industrial deN-tlopment of Nebraska. If fnels were present in 
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large cjuantities, our clay and cement niaterinls could lie 
manufactured more profitabl}' into neetled ])roducts. 

Stone Working. Building stone is Cjuarried in most 
counties, several kinds of rock outcro]-)piiig in the different 
valleys. At such places the o^•erh•ing rock waste is remo\Td, 
after A\iiich the ledges are -worked out as Cjuarrics. In Jeffer- 
son, Thayer, Cass and other counties, there are jdaces where to 
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FIG..S2. A Lakge 



;ixE-f'i;rsHEii near Wymoke. The Qi'a)!I!Y is 

AI;oVE THE CRUSHEII 




Fig. ^3. Xiohraiia Ch \LK-i;'"iiK fiii:.mixg 
Ti>«'x OF Xiop.RARA. The Xdirrn-WE 
FoGT OF THE Bluff 



High Blfffs near the 
^TERX Railroad is at the 
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trace the outcroppinos nf certain liinest<iiie feriiiatious would 
be to follow a eontiiuious line of quaixics. rnfortunately the 
stone does not comiiare in quality- with that quarried in the 
leading stone jiroducin.ii- states; liowe\-er, it is of sufficient 
grade to wai-rant extensi\-e u>e. Most of the quai-rying is done 
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near T>ouis\'ille, Weeping Water, Xeliawka, Johnson, Wymore 
anil Clilead. Xear Louis\-ille the National Stone Conijian}- is 
operating' one of the six largest quarries in the state (Figure 
SI), the ])ro(luct of which is used for foundation, l>allast and 
concrete work. Two large quarries and crushers are operated 
two miles east of Wj-more where 12 to 15 feet of limestone 
containing much flint is quarried and crushed for Ixdlast, 
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foncrete and street making. (Figure 82) There are full_v200 
other quarries in the state operated for local use and shijjment. 
The limestone used in the manufacture of l^cet sugar comes 
from the lower Platte A'alley. 

Cement Rock. Challc and clay formations which may he 
used in the manufacture of Portland cement f)Utcro]3 along the 
Missouri in the vicinity of Niobrara, and along the Republican 
from Superior to Alma. The same materials, the Xiolirara 
chalk rock and the Pierre shale or clay, are quarried, crushed 
and manufactured into a high grade cement at Yankton, 
South Dakota.' This is done by heating pulverized materials 
together to a high temperature, then grinding them to a powder 
or cement. The chalk rock is .shown prominently in the 
l)luffs al)out one mile we.st of the town of Nioljrara. (Figure 
S3) The carlioniferous limestones and shales of soutlicastern 
Neljraska also are cement materials. 

Clay Working. As a resource, clay holds an important 
place in our state, that oljtained from the Dakota formation 
near Louisville, Lincoln, Beatrice, Fairbury and Steele City 
l)eing well adapted to brick making, especially when mi.xed with 
loess. Pcmisylvanian clays are manufactured into brick at 
Table Rock, Nebraska City, Peru and a numljer of other 
southeastern towns. Loess and alhn'ium are used alone in 
brick making where the older formations do not outcrop. 

Nebraska has more than 100 brick yards, those most success- 
fully ojjerated being in the eastern counties. At some of the 
places expensive machinery is employed and a high-grade 
product is made, certain jjlants or yards manufacturing as 
many as five and ten million brick per year. 

Sand and Gravel Working. Tliese ma\- ]m>ye to lie our 
leading mineral uidnstries. Tliere is an aliundance of santl 

3Con(lra, CI. E. r.eoloffvaiul Water Resnurr-rs of Norn-i'\isli>rn Ni-liraska (in pres,^) 
U. S (;. S 
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and a coiisideral.ilc amount of gi-a\-el, .glacial and alhn-ial .sands 
liavinti: a wide distrilintiiui '. The first-named is most aljiui- 
dant in tlie \-i(.'init\- of Fairf)m'}-, wliile the alluvial sands are 
found in the valley liottoms, especially along the Platte. 
( U'ten in the central towns of the state, such as Kearnc}' and 
( h'and Island, enotigh sand is taken from a cellar for use in 
tinishiuL; the structiu'e. Nine tliffcrent clam dredges are now 
lr)adiu,n the Platte sand on ears for shipment. (Figure 84) 

The daily amount of sand shipped from each dredge ^•aries 
fi'oni si-\ to fifteen cars, making in all about three trainloatls a 
day, when the loading is ojierating at its liest. JIueh of the 
sand is shipped out of the state, going as far east as Des ^lohies, 
Iowa. Besides the dredged sand, the amount loaded by 
scraper and sho\-el is Cjuite large. There are o^•er .500 small 
sand pits in the state supplying local trade. Some of the 
lirincipal uses of sand are for liedding cars, pla.ster, masonry, 
street making, and for the manufacture of artificial stone. 
(Figure So) 

( IraA^el for roofing is oljtained in Cass and Sarjiy counties, 
and f(.)r f)allast in Jefferson, Knox, Holt, and Cheyenne counties. 

Agricultural Resources. The state has four soil areas 
which correspond closely with the topographic regions. They 
are the Loess, Sand Hill, High Plains and the Bad Land 
regions. The soils A'ary in kind at different le^•els in the larger 
\'allevs, owing to the different kinds of rock which outcrop 
there: the soils Ijeing weathered rock mixed with humus which 
is formed from plants. This arrangement of soils iu the valleys 
gi\-es wliat is called Ijelted soils. (Figure 86) A ^-alley farm 
ma\' ha\-c allu\-ial, cla^-ey and ston}' soils on it. each kind 
extending i.iarallel with the vaUey. 

As the conditions of soil and water ^-ar}- from place to jjlace, 
so the forms of aariculture also \ar3-. Howe\-er, the positions 

> C'ondra, Cr. E., Part 3 fif Vol. 3, NL-braska Geo]. Survey (in preparatkin). 
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of the cro]) l)clts .seem to lie determined more by the cUstri- 
Inition of raiiifaU than by any other condition. 

The ranclies and farms are usually large and j^irofitalily 
worked, the first named often containing thousands of acres 
iuid the last hundreds of acres. Broad agricultural views are 
the order throughout the agricultural section. (Figure 87) 
The most fertile soils of the state are in the Loess Region, yet 
the cultivable lands of each soil area are readily tilled and 
usually quite rich in ])lant food. These conditions of soil 




Fig. SC. Ideal Section showing Belted Distribution of Soils in 
THE Kepublican Valley, Red AA'illow County 



a.ssist in causing Nebraska's high rank in agriculture, the main 
forms of which are briefly descrilietl in this chapter.'* 

Stock Raising. Nebraska ranks high in the production of 
live stock, the total value of which was about $150,000,000 in 
1906. In order of their importance the live stock are cattle, 
horses and mules, hogs and sheeii. These are raised mostly on 

^ Farmers' Bulletins, over two hundred in numlier, m.^^■ he obtained from file 
Secretary of Agrieulture, Washington. They treat a variety of agricultural sub- 
jects in brief and are among the best student references. 

The annual rejiin-ts of the Neljruska State Board ..f .'Vgrieulture, the Nebraska 
n.uryrnen's Association and the N.-braska Jbirticiillural Society should be access- 
ilile. Also the Agricultural Experiment Station Bulletins, University oi Nebraska 
Lincoln, and Bulletins on Soil, aTid Hie ^'car Books, ne|iartment o'f .\griculture' 
Washington, D. C- The Yc-.it Bnok i-an be obtained through Congressmen 
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ranches which vary much iu size ami manawment. Few 
animals are raised on a small ranch, hut the}' are given good 
care by their owner who usually lives in a small house sur- 
rounded by few improvemets. Saddle horses are used witli 
\\-hieh to (hive and herd the cattle. Formerly, when tlic 




Fig. 89. Two Year Old Steers in Feeding at the Nebraska Ex- 

PERi.'\iENT Station 

Photo by U, G. Cornell 

country was not fenced and the range was free, stock ran 
more at large. They are now grazed in pastures, yet the 
demand for good horsemanship has not entirely disappeared 
in the grazing districts of western Nebraska. The on-ners of 
large ranches emiiloy riders who look after fences and the care 
of stock. On many of these ranches are well-improved homes. 
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The western jiart of the state is often called "the cattle 
counti-}'". (Figure SS) There the native grasses, though 
usually short or thin, ser\'e as a Ijasis for stoclv raising on the 
ranches. The grasses are very nutritious, curing on the sod in 
the fall and forming winter pasture. In many places very little 




Fig. 90. Feeding Hogs Alfalfa ix the Pl.ytte Valley 
Photo by H, A. Mark 

j^repared food is supjilicd to liorses and cattle diu'ing the winter 
season. The stock is allowed to "rustle", except when the 
snow is on, thus decreasing the need for forage and grain. 
The amount of free range has decreased, but the grade of 
cattle has imjiroved, some of the finest lierds now being foimd 
in the sand hills. ]\Iany cattle are ship])ed to the grass country 
and pastured there tluring the grazing season and later shij^ped 
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to the feed yards in the corn country and fattened for market. 
(Figure SO) 80 the stock feeding industr^y has consideral^le 
importance. The feed yards at Central City are the largest of 
their kind in the Ignited States, over 20,000 cattle having been 
fed at those yards at one time. The feed yards show the 
relation of our grazing industries to corn raising. Besides 
this, many thousands of sheep are shipped to Nebraska from 




Fig. 92. South Oir.\n.\ Stock Yards in the Afternoon when few 

G.VTTLE ARE IN THE YaKDS 



western anil northwestern states and fed here for market on 
alfalfa, sugar beet pulp, hay and grain. Hogs are rai.?ed in 
large numl^ers on alfalfa, then fed a small amount of grain to 
finish them for market. In some cases they are shipjietl from 
alfalfa jiastures to market without grain feeding. 

Though cattle raising is not confined to one region of the 
state, we may say that their feeding for market has its greatest 
importance within the corn Ijelt. The hog belt has mo\'ed 
westward with alfalfa. (Figure 90) Few sheeji are raised 
in Nebraska, thougli larger numbers are sliiiijied in for feeding. 
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(Figure 91) Horses aiul mules are raised for road farui. dray 
aud speed piu-]ioses. 

Our cattle, hogs and sheep are shipped finally to the stock 
yards at South Omaha, Chicago, Sioux City, St. Josejih, Kansas 
City or Denver, where they are sold to ]iackers and either 
slaughtered or exported "on the hoof". The St)uth Omaha 
yards and ]^acl^ing 
liouses are among tlie 
largest in the world. 
(Figure 92) Many 
]iroducts are manu- 
factured from each 
animal, some of them 
going back to tlie 
ranches and farms. 

Dairying. This 
indtistry has grown 
r a p i d 1 y w i t h the 
introduction of hand 
sejjarators ^vhich make 
it i")ossible to put the 
milk into marketalilc 
condition. Cream 
is separated on many ranches and farms and hauled in cans to 
shipping stations from whence it is taken regularl\- to centrally 
located creameries, the largest of which is at Lincoln. Railroad 
facilities are mostly favorable to the development of the tlairy 
industry. Other helpful influences are cheap feed, pure 
water and good wagon roads. The industry is fvuther [pro- 
moted by instruction hi the dairj^ school at the State I'ni^-ersity. 
The dair)' herds are Ijeing improved ami more care is given 
them now than formerly. (Figtu'e 93) Many large dairy 
barns are scattered through the state. 




Fig. 93. Dairy Cow and a Modern' D ukv 
Bar.v at ExPKiiniENT Statiox, Uxi\ek- 
siTV OF Nebraska, Lixcolx 
Photo l),v U. G- Cornell 




Fi(i. 94. Chickexs, Ducks axd Turkeys ix Western Nebraska 

Fhuto l.y H. A. Mark 




Fio. 95. Large Corx Raised on the Missouri Uiver Bottom near 

Peru 
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The production of cheese is smaU, the air being too warm 
and dry in our state, this industry doing best in moist northern 
countries. 

Poultry Raising. Conditions in Nebraska are favorable 
to tlie jjrofitaljle ])iu'siiit of this industry. There is an abun- 
dance of natural food, while the climate and drainage con- 
ditions insure the 
health of fowls and 
their rapid growth at 
smalle.xpen.se. (Figure 
94.) Chickens are 
raised on nearly all 
farms and ranches, 
while turkeys, ducks 
and geese are found 
in smaller numbers 
and at fe^-er places. 
Poultry and eggs con- 
stitute an important 
l^art of our food ; they 
are ship])ed in large 
quantities to other 
states, l)oth east and 
west. The packing 
houses at South < )m;dia, do a large business in poultry 
and eggs. The l)irds are fattened in about two \veek.9 at the 
jmcking houses, then slaughtered antl exported. Chicken 
feeding has become a recognized industr_v. 

Grain Crops. Corn, wheat, oats, barley and rve are the 
principal cereals cultivated." The eastern part of the state 
lies in the great corn Ijelt (Figui-e 95), but in the western jjart 

"The Bulletins (if Hif .^Ericviltural Experiment Station of Nebraska may be 
obtaineil by writing the Dircftur of the Expcrunent Station at Lincoln. 




Fig. 98. Gijain ELf'.VAiiJii .\t As 




Fig. 99. Floithixg Mill \t Albiox 




Fig. 100. One of the Buildings .\t the NEBR.iSKA Experiment 
St.vtion, where Crops are Studied and Students .\re T,-\.ught 
Agriculture 

Photo by U. G. Cornell 

1.53 
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the rainfall is too light for corn production accordmg to the 
present methods of cultivation. Wheat and similar small 
graiiis mature at the close of the season of greatest moisture, 
hence they do well farther west than corn, which does not finish 
its growth until later in the year. Then the growing season, 
free from frosts, is shorter to the west. 

Each of the principal grain crops grows well in the Loess 
Region from the eastern (Figure 96) to somewhat heyond the 




Fio. 101. Alfalf.\ Scene in the Nouth Platte Valley 

Photo by H. A. Mark 

central (Figure 97) part of the state, gi^'ing oiii.)ortunit}r for 
diversified farming and the rotation of crops. It is here that 
one may see many well-kept farm Ijuildings snrroimiled bj' 
orchards, groves, feed lots, pastures, hay land and fields of 
grain. These are farms and farm homes. 

Winter wheat is an important crc>p in the southern and 
southeastern counties, while spring ^-^heat and barley are 
raised in the northern and western parts of the state. The 
oat crop is generallj^ rotated with corn antl \\-heat. Tlie 
decrease in rainfall at harvest time makes it jiossilile for 
farmers to save most of each cro]i. l\Iuch of tlie corn is fed 
to hve stock, while most i)f the wlieat, after cleaning in 
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riG. 102. Trees ix Bloom in- the 
Hartley Orchard, near 
Lincoln' 



elevators here (Fisiire 9S), is 

ship]ie(l to ()inaha, Jlinnc- 

apolis and Kansas City. 

There are many flour and grist 

mills in Nebraska and tlie 

amount of .fri'ain which they 

grind seems to be increasing. 

(Figure 99) Tlie value of the 

grain crops is al:)Out §125,000,- 

000 a year. 

Invest i.gat ions carried on at 

the Xeljrasl^a F^xperiment 

Station at the I'uiversity of 

Nebraska (Figure 100) have 

resulted in the introduction of varieties of wheat and oats 

wliich grow well in the dryer regions of tlie state. B}- tliis 

means vields have Ijeen increased and the grain belts enlarged. 

The yield of corn per acre is increasuig, due to careful seed 

selection and to improvements in cultivation. 

Hay and Forage Crops. In Rock and Holt counties large 

Cfuan titles of wild hay are 
cut, Ijaled and ship]ieil. This 
protluct is of importance 
throughout the state, the bot- 
tom lands 3-ielding most of the 
supply. Alfalfa, our greatest 
hay and forage crop (Figure 
101), is now grown in every 
county of the state, producing 
from two to four cuttings each 
year. It grows best under 

Fig. 103. Makino Cider ,x East- "-nK'-ltion where the soil is 
ERN Neuraska dee]), loamy and smooth, yet 
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larne cro]is are jiroduced without irrigation along the Platte 
and Eei")ul:)lican ^-alleys where the water tal)le is not too 
close to the surface. It is also grown on the uplands. 
After a goo<l stand has been secured, the plant resists drouth 
and freezing and needs little or no culti^-ation. It makes 
good stock feed, l)eing highly nutritious. On some of the 
dryer lands less valualile forage crops are raised for rough 




]'"l(l. 104. ]')EKtSuGAR F.^fTORY AT I.EAVITT, XEAH FRE^rOXT 



winter fce<l for stock. The liay and forage cro]is rank next to 
wheat in \'alue. 

Fruit Raising. Wild fruits of .several kuuls do well on the 
more In'oken lands of each tojiographic region. Some of our 
soils arc adapted to peaches, plums, cherries, grapes, straA\- 
berries ami a]i]:)les, and in many localities these and otl\er 
fruits are raised for local use. Commercial orcharding is an 
im]5ortant jwrsuitat several [ilaces, where peai'h, apple (Figiu'es 
102 and 103) and cherry orchards cover entire farms. The 
most extensive orcharding is carried on near Nehawka, Falls 
City, Tvincolu, \'allcy, Pilair, Wymore, Kearney, Eea\-ei' City 
and ^IcCook. 
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Sugar Beets and Beet Sugar. The arreaoe of sugar lieets 
is inrreasing. Xel^iraska now has two large lieet sugar fac- 
tories, one at (Irand Island and the other at Lea vitt, a station 
near Fremont. 

The loose, smooth liciich land soils of the Platte, Repuljliean 
and Klkhorn valleys are well suited to the cultivation and 
growth of sugar I leets. 
The best results are 
now olitained under 
irrigaticMi in the sulj- 
humid region where 
the sun s hinc is 
greatest. 

The crop is grown 
at a number of jjlaces 
and shipped to the 
beet sugar factories 
(Figure 104), the 
pirocesses in the mak- 
uig of lieet sugar be- 
ing rather diffictilt tc) 

understand. The factories run from the time the beets liegin 
to arrive in the fall tmtil about the first of February, the time 
during wliicli the}- o]>erate lieing called the "campaign''. 
The beets are weighed, cleaned and cut into small bits. 
Their juice is then extracted and made hito sugar of commercial 
form. Paissians and Germans, from long familiarity with beet 
ctilture in the old country, are the laborers usuaUy employed 
in the western Vicetfields. 

Specialized Fanning. A'egetaljle gardening is practiced 
cjtiite extensively near some of the larger cities. Celeiy is 
grown near Kearney, Central City and Hebron, while ix)]X'orn 
is an important j^roduct at North Loup and a few other localities 




Fig. 10.5. Potato Field xear Holdhege 
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in the northern and iiortlicastcru jKirts of the state. Garden 

seeds are raised extensi\'el}' at Jincohi, Ashland and other 

points, and sugar eorn is grown largely' for canning purposes. 

Potatoes f(jr home use arc now grown in e\'erv count\' of 




Fig. 106. Harvesting Potatoes iN\\'EsTEnN' Xeeraska. Photo by 

H. A. Mark 



tlie state, and as a farm croii in the northwestern and western 
counties. (Figures l()."i iV: 100) ihni}- car loads are shipped 
each 3'ear from Bea\cr Ci'ossing, Scotts Bluff, Hemingford, 
Chadron, RushviUe and Gordon. 
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(,in:sTi()Xs AX II loxEitcisi-s 

1. What is a ri\source? An iiidustrv? 

2. tt hich is tlio more important resource, good water or good 
soil? 

•'i. ^\ h}" is nmeli ici' put up in Xi'liraska? 

4. \\ hy are most stone quarries in xallevs? 

'). What i|ualitics are necessary in good building-stone? 
C), What is a"ilredge" and why is the dredge shown in Figure 84 
called a clam dredgi'? 

7. How many and what uses are made of sand in your vicinity? 

5. Why is " art ilieial stone " so named? How is it made? 
9. How is till' humus of soil formed'.' 

IIX What kinds of sfiil are found near your school? 

11. ilake a collection of the principal kinds of sr)il near your home. 

12. What is ffirag(<? X'ame the principal kinds of forage produced 
and used in your \icriutv. 

13. Why an; cattle raised in one part of Xehraska and fitted for 
markc't in another pari '? 

14. (_;ive two ri'asons why sheep raised in .Montana and Wyoming 
are fattened for market in X'ebraska. 

15. ^lake a list nf products ohlaiued from caltl'". 

IG. ^lany farmers .sell their live slock "on the Imof" and then buy 
the products manufactured from them, for use in their homes. Why is 
this done'? 

17. What is meant bv a "corn licit "? A "wheat belt '"! By what 
means are these' I "'Its I icing extended in Xeliraska? 

18. Where in X'eljraska are the most apples grown? Peaches? 
Plums? Cherries? Strawberries'? 

19. What conditions of soil and climate are niost fa\'orable for the 
culti\-ation of sugar beets? 

20. "Whv is potato raising so extensively carried on in western 
X"braska?' 

21. What is meant lyv " specializi'd farming"? 

22. ^Vhat is X'ebraska's most iinportatrt resource? Industry? 

23. AMiat industry is being developed most rapidly? 



CHAPTER XIY 
METHODS OF RECLAMATION 

Reclamation is an imjiortant factor in geography, as it 
makes otherwise 'worthless lands ^-ahiable. JIuch of the 
arable land of our state is now farmed extensively, including 
soils which ^A'ere once regarded as unfit for the production of 
farm crops, being dry, wet or sand}'. 

The principal methods now employed in Nebraska for the 
impro\'ement or reclamation of soils deficient in the A^ays just 
named are describeil in this chapter. 

Irrigation, ilost of us have seen irrigation jiracticed in some 
form. It is the apj^lication of ^vate^ to the soil and crops bj' 
artificial means and is emjiloyed usually in dry countries or hi 
countries with dry seasons. Irrigation in Nebraska is largely 
in the sub-humid or western part, yet in every county it is 
used to some extent, th(.)ugh not alwaj-s profitably.' The 
water is obtained principally from rivers, also from shallow 
wells, artesian wells, springs and ]3onds or lakes. La«iis and 
small gardens are irrigated bj- hose and sjjray. But the water 
a]ii:)lied to large fields flo\vs from rivers through ditches or 
canals and their laterals to the land to be irrigated. The 
ditches are niatle large or small and long or short, depending 
ujion the sui5i)ly of water and the amount of land to be re- 
claimed. Since the air of ^^•estern Nebraska is dry, evajior- 
ation is excessive, and successful irrigation requires an abun- 
dance of water. Certain ditches constructed without regard 
tci the water supply are of no use during the irrigation season 

^References in Water Su]ii>ly Pai»ers ami Profes.^iotia! Papers. 17 and 32 U S 
G. 8. 
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because of a lack (if water. The surest irrigation from small 
streams is near their head waters. Irrigation along rivers is 
confined mostly to their valleys, because of the nearness to 
water and of the presence of bench lands there which are 
easily iiTigated. (Figure 107) Irrigation from wells is 
emjiloyed on lioth the bottom and the uplands, but less exten- 
si^•ely than from rivers. 

The gw-errunent is constructing a large dam. The Path- 
finder, across the X(irth I'latte Ri\-er in Wyomhig to hold back 
the natural flow of the stream in the springtime. This 
impounded water will be sufficient to irrigate much of the 
upland in addition to that ii: the valley. The canals are large 
ami long, extending into Nebraska. 

Much land along the North Platte in western Nebraska is 
now profitaljly irrigatetl. At jilaces most of the bench anil 
bottom lands are iiiider ditch, growing principally alfalfa, 
wheat ami oats where formerly was only grazing land. The 
water sui>|ily of the South Platte, Niobrara, T^odge I'ole and 
Republican rivers is scant and uncertain during summer, 
consequentl}- tliis method of reclamation is not carried on 
e.xtensi^'ely from those streams. 

Just hem- much of the state's drj' land may be reclaimed for 
agriculture by irrigation is not known. It will not be possible 
howe-i,-er, to irrigate a ^•ery large part of the High Plains, as 
the water supj^ily is limited. 

Drainage. This is the o]i])Osite of irrigation. Along the 
Big Nemaha, ^lissouri, Platte and Elkhorn ^•alleys certain 
bottom lands \\-hich once were covered ■\\ith marshes and lakes 
ha^■e lieen drained and reclaimed for grain growing. A long 
ditch in Burt County Mill drain several thousand acres of 
Missouri bottom land and thus reclaim it for farming purposes. 
Numerous ditches near Falls City and Rulo, Richardson 
Comity, carrv the flood wat3r from fields formerly de^-oted to 
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Fig. lOS. CoTTOx-'n'ooD Grove at Fremoxt 



2;razins. In all. many thoii^anJ acres of lainl can be iniprtivcd 
Ijy ilraiiiaue. 

In tlie lake region of the sand hills south of A'aleiitino, ranch 
owner,- ha\-e ])ro])osed to lower the water in certain basins 
and vallcvs bv draining them northward through ditches to 
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Schlagle Caiij-ou. This may make it possible to grow alfalfa 
where the valleys are now covered with water. 

Forestation. This method of reclamation has been used 
in each region of the state. The first tree planting was on what 
were called tree or timber claims. Many of the trees thus 




Fig. 109. 



Catalpa Post Timber ne.vr Pawnee Cu\ 

Photo liy Chas! A. Scott 



planted were not atlapted to the climate, neither -^xere they 
jn'operh' cared for, being exposed to injury from prairie fires 
and to lie browsed over by cattle. Consequently the tree claim 
attempts at forestation jiroved failures in most cases, at least 
when the object \\-as to thereby receive title to go\'ernment 
land 
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Forestation proved most successful in the eastern and 
and central parts of the state, ^\here ^ve now have nianv large 
groves (Figure lOS) and windbreaks which are a result of 
]1ri^•ate ]ilauting. In some cases post timlier has been grown 
with profit. (Figure 109) 

It is now thought that forestation ma}- Ijecome an important 
form of reclamation in the sand hills. In April, 1902, the 
Government estaWished the Dismal River and the Niobrara 




Fir,. HO. The Xebkask-\ Forest Reserves; 1, The Niobrar.a; 2, 
Dismal Rivek; and 3, The Xorth Platte Forest Pieserve 



forest reser\-es, the first containing 90,000 acres and the other 
126,000 acres of sand hill land. (Figure 110,) At the same 
time the Xorth Platte Reserve was set aside with 342,000 
acres of similar land. There is good e\-idence that ])ines and 
cedars may be grown in the sand hills. Such trees occur here 
and there in the region, l)ut the most fa\Tiral:)le evitlence in 
this region is found on the P>ruiier ranch, where a beautiful 
oTove of ])ines was ]ilanted al)out fourteen years ago. (Figure 

111) 

The forester in charge of the Neljraska reserves superintends 
the raising and transplanting of millions of small ])ine seedluigs. 




Fig. 111. PiN'Ks ON' THE Brtt\er R.\n-([i, Holt L'oixty 

Photo liy R A F.mersiiii 
UiG 
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They are raised in seedbeds (Figures 112-llo) and transferred 
to the hills when two or three years old. Eanch owners in the 
Sand Hill Region, encouraged b)' the suecessof the planting on 
the reserves, are now jnitting out small ]irivate groves. In the 
year 1905, o\-er 50,000 trees, on o\-er 50 ranches, were thus 
]"ilanted. 

If forestation of the sand hills ]1ro^'Cs successful our state 
will eventually have a ^-aluable resource where once the land 
was regarded as waste. It will be a means of solving Nebraska's 
greatest need, that of fuel and lumber. Since the trees grow 
slo^^■ly it will take 15 years or more for them to become large 
enough for firewood and full}- 100 years for use as saw timber. 

As the sand hills become covered with trees we shonkl expect 
a desirable change in the appearance of the landscajje, also 
changes in the associated plant and animal life. The change 
will be from grass land life to timber land life. 

Dry Farming. The best-known method of dr}- farming is 
the Campbell system. By this and similar methods moisture 
is stored in the soil and kejit from e\'a]iorating freely into the 
air at drv times. This method of culti\ation is not suited to 
really dry land, Init to semi-arid conditions. Cultivation 
at the right times produces a mulch of loose soil which checks 
evajwration. (Figure 114) The moisture is kept from escap- 
ing freely into the air and caused to do its duty in the growth 
of crops. By what is called smnmer fallowing farmers conserve 
the rainfall of t\\o years, raisuig a crop every other year. 
This method is ])racticed on the dryest lands, but it demands 
much labor. It is now a known fact, that certain drouth- 
resisting crops may be raised profitably on the High Plains, by 
methods of cultivation adajited to the rainfall and hinnidity, 
even when the mean annual rainfall is more than 15 inches. 

Drouth Resisting Crops. In certain foreign countries, 
notal)lv southern Russia, grain and forage crops have been 




Fig. 112. General View of Seed Beds and Buildings at the Dis- 
mal HivER Forest P.eserve, ne,^j! H.alsey 
Photo by Chas. A. Scott 




Fig. 113. iNTEinon View of Seed Beds at Dismal River Forest 
Reserve, showing Small PineSeedlings in Rows. The Roof- 
like Path covering is to keep out a Part of the Sun Light 
Photo by Chas. A. Scott 
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Srown for ages, uiuler ]H-actically the same conditions of soil 
and rainfall that are found in the (h'yest parts of Nebraska. 
The crops lia\-e Ijecome (h-outh-resisting. The seeds of a 
few of these jilants wore secured hy the Nebraska Ex]ierinient 
Station a few years ago, and ]ilanted in western Xeliraska 
with good results. Brome grass, Kherson oats, l\Iacaroni 




Fig. 114. Corn K.\ised by Dkv FAR^nxG Methods ix Westerx Xe- 
BK.\SK.\. The P"c)HE(;R(jrxD has heex ."scmmer Fali.(iwed 



wheat and S]>eltz. all drouth-resisthig, were imported and 
their seed furnished to a number of farmers who have since 
grown the crops widely and profitalily o^-er the High Plains 
Region, but most successfully when cultivatetl l)_y dry farming 
methods. Brome urass yields far more pasture than our 
native grasses of the sub-humid region, ^lacaroni wheat and 
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Kherson oats produce large crops where the rainfall is scant. 
The raising of drouth-resisting crops can be practiced over a 
large area of Nebraska, where grains accustomed to humid 
conditions do not thrive. 

Alfalfa is usually regarded as a drouth-resisting plant, j'Ct 
it grows best where there is an abundance of ground water. 
However certain dry land varieties of alfalfa are well adapted 
to the uplands of Nebraska, where the annual rainfall is 
between 15 and 20 inches. 



QUESTIONS AND EXERCISES 

1. What is reclamation, and what are its purposes? 

2. Compare irrigation and drainage. 

3. Have the Rocky Mountains anything to do with irrigation in 
Nebrasica? 

4. Where is irrigation the more successful, in a very dry, or in a sub- 
humid region? 

5. Why can't all of western Nebraska be irrigated? 
G. Why did tree claim forestation fail? 

7. If pines like the ones shown in Figure 111, can be grown in the 
sand hills, why have ranch men Ijcen slow to set out trees? 

8. Why is dry farming so named? A drouth-resisting crop? 

9. What is a mulch? Summer fallowing? 

10. Are any drouth-resisting crops groT^Ti near your home? Do 
such crops grow well in eastern Nebraska? 

11. '\'iTiy is alfalfa called our greatest forage crop? 

12. Give four reasons why central and western Nebraska should 
increase in population. Would such a de^'elopment benefit Omaha and 
Lincoln? If so, liow? 



CHArTER XV 
CITIES AND TOWNS 

A muniripality with 1,500 people is called a fity in Nebraska. 
The cities are groiipetl as first, second and third class, with 
divisions under each class, Omaha and Lincoln each formhig a 
di^'ision of the first class. 

Our cities and towns are ]>laces of business, of transportation, 
manufacture and trade. Schools, churches, a central park, 
and wide, well-kept streets parallel A\ith the section hues are 
common to most of them. 

Se\'eral rea.sons for their growth may be given. The largest 
jtlaces are in the eastern or oldest and richest jiart of the state. 
County seats usually grow faster than other towns in a county, 
and the location of a state or other important institution in a 
town becomes also a factor of growth. The presence of a rail- 
road usuallv is favorable to growth and tle\clopment, many of 
the oldest t0'i\'ns whicli did not become railroad points finally 
being abandoned. Di\-ision points on railroads ha\'e an ach-an- 
tage over other places. The topograph}-' and wateT supply 
have to an e.xterit determined the location and development of 
several cities and towns. There ai-e no places of an}' size in 
the Bad Land and Sand Hill regions. A few towns on the 
High Plaii^s gi\e ]ironiise of considerable importance, but with 
few exceiitions the cities of Nebraska are confined to the Loess 
Region. 

Besides the influences just named we should note also that 

'Study the topographic and hydrographio environs r.f the |iririoipal cities and 
towns by meaii.s ()f the maps shown on Plate III. Where [lossilile determine 
altitude, slope, drainage conditH.ns, etc. 

171 



172 



THE GEOGRAPHY OF NEBRASKA 



enterprising townsmen are a factor. The wide-awake places 
have been favored in the location of institutions, whether 
county, state, or of a private nature. 

For the purpose of description, the cities and towns are 




Fin. 11.'). BiiiLiNCTox {C. P). it Q.) .'-iTATiox .vtOmah.v 



grouped according to the drainage basins of the state. The 
population when given is based on the school census of 1905. 
The altitude is jjlaced in a bracket, and usually is for the doorsill 
of the main railroad station. 

Along the Missouri River. The oldest towns of our state 
are along this water way, the largest being where railroads, 
crossing the river, have division points on the Nebraska side. 
Poncd (114:!), Dakota (iio;:) and Tckamah (loeo). are county 
.seats with railroad and agricultural ach-antagcs. 

Blair (iiisi), the couiitv .seat of Washington Countv, is favor- 
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Plate H'. Outlixk Map of (^Imaha 
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ably located, overlooking the Missouri river. It has two rail- 
roads, one of which crosses the Jlissouri. 

Omaha (i034>, with a population of about 120,000, is the 
metropolis and onl}' metropolitan city of Nel^raska. (Plate IV) 
It has several trans-continental and a number of more local 




Fig. 116. North Wing of Om.vha High School Huildixg 



railroads, and the C)maha, Lincoln and Beatrice electric line. 
The Burlington (Figure 11.5) and the Union depots are very 
fine structures. Tlie Platte ^'alley, a few miles west of the 
city, is easily I'eached by the ]irincipal railroads, making of 
Omaha the "gateway" city of Nebraska. 
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(?>niaha ^\'as laid out and made the Territorial caj.iital in 1S54. 
With the coming of the I'nion Pacific railroad, 1S66-1S69, the 
town securetl a lasting advantage over other competing ^i^•e^ 
points. Since that time it has grown rapidly, becoming a 
great railroad, manufacturing and wholesale center, and an 
important distributing point. The shijiping and trade portions 
of the city are on the lower and smoother ground, and the 
residence districts on the higher land. 

The city olitains an abundant and sure supply of good water 
from the Missouri. It is well drahied, lying on the ilissouri 
Valley sloi.ie between altitudes 1,000 and 1,175 feet. The 
improvements are extensive, there being a number of parks, 
over S5 miles of jiaved streets and about as many of street 
railways. Some of the principal buildings rank well with 
those of the largest eastern cities, the high school building being 
especially fine. (Figure 116) Omaha is headtiuarters for 
one department of the United States Arm}-; it also is the seat 
of Creighton rni\-ersity (Catholic). 

South Omaha (iieii, with nearly 30,000 people, is the third 
city of Nebraska. It is an outgrowth of (.)maha. and has large 
stock yards and ]iacking houses where many thousands of 
cattle, s^vine, sheep and chickens are shipped each year from 
parts of Nebraska and adjacent states. The animals are 
slaughtered and turned into many products. The stock yards 
(Figure 02). ])acking houses and similar plants cover more than 
.300 acres, furnishing employment for .several thousand men. 

Bcllcruc (9S5) ten miles south of (3raaha, is the seat of 
Relle^-ue College (Presbyterian). It is the oldest permanent 
town in our state. 

Plattsnioiith lOiiS) the county seat and largest city in Cass 
comit\-, is situated on a bold ^Missouri ^'alley slope near the 
mouth of the Platte Ri^■e^. It has two railroads, the Burhngton 
and the ilissouri Pacific, the former having a large bridge 
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across the ?iIi«som-i River. The city is the " gateway " to the 
lower Platte. Among its industries are machine shops, flouring 
mills, brick j-ards and cigar factories. 

Nebraska City, one of the oldest, best known and largest 
cities of Nebraska, is the county seat of Otoe County. It was 
the home of Hon. J. Sterling Jlorton, the father of "Arbor 
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Fill. 117. View tx ,\rror LoDf;E, Xehraska City 

rhot.) l,y C. E. Dwyer 



Day." (Figure 117) The city has three railroads, one of 
which, the Burlington, crosses the river and connects with the 
Iowa and Missouri di\'isions of that s>'stem. Among the 
industries are stock yards, ])acking houses, brick yards, eleva- 
tors, canning factories and a brewery. The surroiuiiling 
country is rich agriculturally. The Nebraska Institute for 
the IMind is located here. 

Peru (utti) is alxiut fourteen miles lielow Nebraska Citv. 
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Here the State Xorraal School has its beautiful and picturesque 
location oveiiookhig the Missouri. 

Rulo (S42) is in the southeastern corner of the state \\-here 
the Burlington railroad crosses the Missotn-i River. 

There are several important and growing cities hi the smaller 
tributary valleys of the Alissouri. Ihirtimjton (1385), the 
cotiuty seat of Ceilar Countv, TT'tcp//);/ Wuier (lo'S) in Cass 
County, and Auhurn (msi), the coiuity seat of Nemaha 
County, are the best known of these. 

In the Big Nemaha Valley. Falls Citt/ (sos) is the largest 
city in this group. It is the county seat of Richardson County 
and is on the Kansas City lines of the Burlington and the 
Missoiu'i Pacific railroads. Located in a rich agriculttmd 
region and prominent in cattle and fruit shipping, it has good 
improvements, ]iroduce houses, flouring mills, large ice houses, 
a canning factory and one creamery. 

Ilumholdt (9S2), Tahlv Rock (io-23), Pairncc (1175), and 
Tccumsch (iii4) are in rich agricultural districts. Pawnee, 
the county seat of Pawnee County and Tecumseh, the county 
seat and largest place in Johnson County, each luive two rail- 
roads. 

In the Platte Drainage Basin. There are many growing 
places in this group, most of the to"wns and cities having 
their hications on alhnlal terraces which afford good drainage 
and ideal positions, except where the river is building up its bed. 
Bv examining [ilates I and II we see that all of the larger 
places in the Platte A'alley, except Ashland, occu]iy positions 
north of the ri^-er. Inmost cases they are located where the 
tri1)utary valle\^s join the Platte. These waterways also are 
railroail ways and rich tributary country for trade. 

Ashland (ios(3) is located on a terrace between Clear and 
Salt Creek valleys, ^\here they enter the Platte A'alley. It 
has three railroads, an interurban line, one ele\-ator and good 
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Plate V. Map showint, Lixcolx and the Lincoln Basin 



water jjower used to operate a flouring mill, while near by are 
some (jf the largest ice houses in the world. 

Lincoln (ii48) with a population of about 50,000, is the 
cajiital of the state and the county seat of Lancaster County. 
(Pkite V) It is one of the leading railroad centers of the west 
with the lines of fi\'e s^-stems radiating from it in -\-arious 
directions. I5esidcs these an interurban electric line connects 
with (Jmaha and Beatrice. The city has man}- miles of 
electric street raih^•a'\^ Tlie railroads lia\-e eas\- access to the 
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higher lands south, west ami uortli of the cit}- through a s^'stem 
of vallej's whieh eenter toward the Lincoln basin. The main 
line of the Burlington enters from the northeast through Salt 
Creek Valley. JJncoln lies on the sloi^es of this vaUey between 
1,140 and l,200feet above sea level, the slrippuig and wholesale 
districts being on the hw\-er lienches and the retail and residence 
sections on still higher lands to the east and soutlieast. 
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I'ic. nS. Epv.iiHTH Park, xeak Lincoln, where a Larce Assembly 

IS HELD annually 
Photu by U. G. Cornell 



The water sup]:il}' is derJA-ed from the Dakota sandstone. 
The water is ai'tesiaii in kind, entering large wells under weak 
pressure ; it is of good C{uality, free from pollution. 

Tiiirtilii manufactures ln'ooms, leather goods, iron goods, 
fui-niture, flour and A'arious kuids of wealing ajiparel. One of 
the largest creameries in the world is locatetl here. As a 
distributing ]ioint for farm machinery, the city ranks very 
high. Lincoln has been widel}- advertised as the home of Hon. 
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William Jeniiijigs Bryan and is a -well-lvnown publishing and 
ei lucational center, being the seat of the Uni\-ersity of Nebraska, 
while in the suburbs are Wesleyan University (Methodist) at 
I'niversity Place, Cotner Uni\'erslt3' (Christian) at Bethany 
Heights, and Union College (Adventist) at College View. The 
Nebraska Epworth Asseml^l}' meets each year in its beautiful 
park (Figure 118) southwest of Lincohi, the attendance varying 
from 3,000 to 5,000 per day. 

The suburb, Ilavdock, contains the Burlington machine 
shops employing on an a\-erage 400 men. Beyond Lincohi's 
limits to the south and southwest are the State rcnitentiary 
and Insane Hospital. 

Wahoo (1187) is the county seat of .Saunders County. It has 
three railroads and is located at the edge of the fertile Todd 
Valley. 

Fremont (iigs) the county seat of Dodge Count}-, is an 
imjiortant railroad town in a rich agricultural district. The 
[Wjiulation is over 10,000. It is on the main line of the Union 
Pacific and is reached by different lines of the Northwestern 
and by the Great Northern. Its manufacturing industries 
h-Axe considcralile im])ortance, and the city draws a big whole- 
sale and retail trade from the Elkhorn Valley. Many pam- 
phlets, papers and books are iiul)lished in Fremont, where is 
located also the Fremont Normal College. 

West Point (1313), iMadison (isso), Nelif/h (i7'44) and O'Xcill 
(1975) are growing county seats in the I'lkhorn l)asin, ^^■hilc 
Nrirrntin Grorc (i?46) is a thriving to^^■n in Madisdu County. 

Wai/nc (14,50) is the county seat of Wayne County and tlie 
seat of the Wayne Normal School. 

Norfolk (i.52o), an important division point on the Xorth- 
wostern, is near the junction of the udi'tli and south forks of the 
]']lkhorn. l\[aiiy sugar beets arc raised on the farms near by. 
(Jne of the state as\-luins is located here. 
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Schui/Icr (i;;5i) and Cenlnil Cili/ (1704) are county seats 
each lun'ing a lari^e local trade. 

C'oliiiidius (i-ijyi, the county seat of Platte (.'ounty, is near 
the junction of the Louj) with the Platte. It is a railroad 
center Avith large retail and considerable wholesale trade. 
The public improvements are above those of most cities of 
of the same size. 

Grand Island (i86ii), with a population of nearly 10,0(10, is 
the count}- seat of Hall Couiit\-. It is the terminus of the 
St. Joe and (_lrand Island railroad and is well served by the 
Union Pacific and Burhngton. The city has a growing retail, 
jobbing and wholesale trade. Locatetl in a rich alfalfa, .sugar 
beet, wheat, corn and cattle country, this city has a beet sugar 
factory, stock yards and grain elevators. Here also is located 
Grand Island College (Baptist), and the Soldiers' Home. 

Kcarneij (21.j2), the "midway" city, is a railroatl center and 
the county seat of Buffal(j County. It is sittiated in a fertile 
region at the junction of Wood River and Platte Pdver valleys, 
and has water-power, fine improA-ements, a ^'ariety of industries 
and a large trade. It is the seat of the Kearney State Normal 
and the State Industrial School for hoys. 

Towns of considerable im])ortance are located where the 
different valleys of the boup system join their trindv yalley. 
Genoa (I.stu), FuUcrton (le-JU), St. J'aid dvoi;) and h'avcnria 
(1997) occupv such positions, (lenoa has a National Indian 
school. 

FuUcrton is the cotmty seat cif Nance County and ,S7. Paul 
of Howard County. Tlie remaining larger county seats in 
these basins are Alhian (174K), Urokcn Bmr (-2477), Onl (2051) 
and Loup (■2089i. 

Westward in the Platte basin the comity seats and largest 
towns are North /7r(//c cjhiiS), Lcximiton ('.'3x5), ()(j(d(dla (3l>ii), 
Sudni-ij, Scatt--i BItijf, Cliapjiiil (:;cur,) and Kiiidxtlt {4m',). 
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Noi'th Plnftr (0803) is the cmiiity seat and largest city in 
Lincoln County. Here is located one of the Neljraska Experi- 
ment Sub-Stations. "With the development of the Xorth 
Platte Valley, this city has promise of ra]Did gro"\^-th. It is on 
the main line of the Union Pacific and is the place on that roarl 
where time changes from Central to ^fountain time going 
westward, or in the reverse order eastward. West bound 
])assengers set their watches back one hour. Those tra^•eling 
eastward set their watches ahead one hour. 

Sidncij (4090) is in the Lodge Pole Valley where the Burling- 
ton railroad crosses the main line of the Union Pacific. 

Scotts Bluff is in an important irrigation section of the 
North Platte Valley. 

In the Blue River Basins. Tliere is a good town or city 
wherever a railroa(.l crosses either one of the Blue Pii-\-er valleys. 

Seward (i4:!5) in the Big Blue Valley, is tlie county seat of 
Seward County. It lias water power and three railroads. 

Milford (i4o:5) is tlie site of the Soldiers and Sailors Home. 
It is also a ]30]i\ilar sinnmer resort. 

Crete (1353) lias two railroads, water po"wer, flouring mills, 
and large luirseries. It is the home of Doane College (Congre- 
gational) . 

Wilhrr (13-2.5) also in tlie Big Blue Valley, is the countv scat 
of Saline County. 

Bealriee (i-2.5(i), with a po]iulation of over 10.000 is one of 
Nebraska's Ijest f)uilt cities. It is a comnie-rcial center with 
three railroads and an interurlian line, and is the county seat 
of (Jage County, the location of a large Chautauciua Assenilil}-. 
and of the State Institute for Feel)le blinded Youth. The cit^- has 
fine water power (Figure 2S), large flouring mills, bri(I< ^-ards, 
machine sho|>s, and shows a large retail and -wliolesale trade. 

Wi/iiiori (12l"J), next to Bcati'ice. is tli(> most important 
railroad center in the Big Blu(^ ^'allc\^ TIk^ (■it^• «-as located 
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maiul>- with respect to the Deiu-er line of the Btirliiigton rail- 
road which j-iasses throtigh a small valley here in order to reach 
the liigher land to the west. Large stone quarries and crushers 
are operated hi this ^•icinity. 

Fairbitrij (i3t4) the comity seat of Jefferson County, is the 
largest city in the Little Blue \"alley. It is located on naturally 
paved slopes between 1310 and 1400 feet in altitude, having 
water power, flouring mills, sand and gra^-el pits, artificial 
stone plants, lirick yards and three railroads. The high 
school building is one of the best in our state. 

Hebron (145S) the county seat of Tha>-er County, has two 
railroads also water power from the Little Blue. 

Xdson (1633) is the county seat of Nuckolls County, a 
terminus of the Nelson line of the Rock Island railroad and on 
the Burlington. 

On the Loess Plains. Ilostiniis (19321 the county seat of 
Adams Count3\ is the largest city in this group, the population 
being o^'er 10,000. The cit}' has gooci railroad advantages 
with the Burlington, Xc)rthwesteni, ^lissouri Pacific and the 
St. Joe and Grand Island lines radiating from it in ^•arious 
directions, giving a large area for retail and wholesale trade. 
The city has large elevators, manufacttu-ing industries, and is 
the site of Hastings College (Presbyterian) and of the Insane 
Asylum for Incuraldes. 

York (16331 the county seat of York County has a popu- 
lation of more than 3,000 and is in one of the finest farming 
district^ ill ouY state. It has three railroads. elcA-ators, foun- 
dries, a large trade and many jiublic impro^•ements. York 
College (Ignited Brethern) is here. 

Aurora (iTOii. the county seat of Hamilton County, has 
two railroads and similar ad\-antages to those of York. 

Daviil Citij (iniTi, the connt>- seat of Butler County, is located 
in a rich farming region and has three railroads. 
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Friend (i558), Exeter (ioo7), Fnirmonl (i04i), Sutton 
(1076), and Harvard (1804) are thriving cities on the main line 
of the Burlington. Except the first-named each has a second 
I'ailroad. 

Geneva (164+), the county seat of Fillmore, has two railroads 
and is the seat of the Girls' Industrial School. 

Clay Center is the county seat of Clay County. 

Holdrege (■2:344) and Minden (2162) are rapidly growing 
coimty seats in a fine wheat region. Each has two railroads, 
with elevators, brick yards and other important industries. 

In the Republican Valley. These ta\\'ns and cities all 
are fa\'orably located on terraces north of the ri^•er. The 
county seats are Red Cloud (les?), Blooniington (isis), Alma 
(1939), Beaver Citij (in Beaver Valley) (2147), McCook 
(2506), Trenton (2677), and Benkelman (2968). The principal 
railway centers are Superior (1572), McCook and Oxfejrd {-2074). 
Water jiower is found at Superior, Franklin (I817), Orleans 
(1993), Arapahoe (2173), and Cambridge (2258). Irrigation is 
])racticed most near Benkelman, Culbertson (2565), McCook 
and Indianola (2372). McCook is one of the most important 
railroad centers bet^veen Lincoln and Denver, as the Burlington 
lias a division point, round hou.se, and machine shops there. 
For that road it marks the change from Central to ilomitain 
time. 

On the High Plains. These towns are usually small and 
far apart. 

Alliance (3958). the county seat of Box Butte County, is 
the largest and most important city on the High Plains. It is 
a division point of tlie Burlington railroail and has a big trade 
in a countr}' devoted largely to grazing. It is the point on the 
Billings line of the Burlington where the change is made 
between Central and Mountain time. The railroad machuie 
shops here employ a large nunilier of nieu. 
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Crawford (3670i. in the White River Valley, is located at 
the crossing of the Burlington anil Northwestern railroads. 
Fort Robinson is near this town. 

Chadron (3363), the county seat of Dawes County, is on the 
Northwestern railroad. It draws trade from a large area. 

Vahntinc (2581). the county seat of Cherry County, is 
located on a table land bet\\een the ilinn.achaduza and Nio- 
brara valleys. Fort Niobrara is four miles to the east. 

Long Pine rJ399i is the jioint on the Black Hills line of the 
Northwestern railroad where the change is made l.ietween 
Central and ^loimtaui time, 

QUESTIONS AXD EXERCISES 

1. AVhy have some cities of Xebraska grown faster than others'? 

2. How do railroads affect towns and cities? 

3. Why are the largest towns in the Loess Region? 

4. ^^'hy are towns far apart at places in X'ebraska? 

5. AMiy has Omaha gro^\■n faster and larger than Lincoln? 

6. Are most cities and towns of X'ebraska in valleys or on uplands? 

7. I'nder what conditions do towns in western Xebraska grow 
most rapidly? 

S. In wdiat ways is a river of advantage to a city? 

9. A\'hat town of Xeljraska has the highest altitude? The lowest? 

10. Compare (Jmaha, Lincoln, Beatrice, Kearney, Xorfh Platte, and 
Sidney in altitude. 

11. Compare "S'alentiue, Xorth Platte and McCuuk in altitude. 
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Agriculture, 2. 142. 

Agricultural education. 130. 

Agricultural resources. 142. 

Albion, ISl. 

Alfalfa, 15.5, 170. 

Alliance, 1S4. 

-Alluvium. 16. 

-Alma. 1S4. 

Altitude of State. 0, 172, 

Anemometer, 24. 

Arapahoe, 1S4. 

Area of State. 4, 114. 

.\rikarie Fall, 60. 

Artesian wells, 40. 

Ashland. 15S, 177, 

Aul>urn, 177, 

Aurora, 183, 

Rad Land Region, 100, 
Bald Peak, 103. 
Balla.st, 139. 
Harbour, E. H., 113. 
Barograph, 24. 
Barometer, 24. 
Basins. ,55, 72, ,S.S, 100, 
Beatrice, 12, 13, 1X2. 
Beaver City, 156, 1S4, 
Beaver Crossin.S, 15,S. 
Beet sugar, 157. 
Bellevue, 175, 
Bench land, 75. 
Benkehnan. I.s4. 
Benton formations, 14, 10. 



Bcssey, C, E,, 105, 
Black HUls, 11, 13, 123. 
Blair, 1.56, 172. 
Blizzards, 29, 
Bloomington, 1.S4, 
P>lo\v-outs, .S.^. 
Blue rivers. 54, 6.S, 
Blue Springs, 12, 
B.luffs, 15, 76,. 
Bottom lands, 73, 
Boundaries, 5, 1 14, 
Boulder areas, .S3. 
Bowlders, 16, 21, ,S3. 
Box Butte Plains. 00. 110. 
Brick. 141. 
Broken Bow, isl. 
Brome grass, 169. 
Brule clay, 110. 
Bryan, Hon, Wm, .T., LSO. 
Buffalo. 115, 116, 110. 
Buttes, 100. 

Canyons, 75. 100, 

Carlioniferous rocks, 10, 12, LS, 

Castle Rock, 104, 

Cattle, 146, 175. 

Celery. 157. 

Cement rock, 140. 

Central City, 14.S, 157, LSI, 

Chadron, 15S, 1,S5. 

Cheyenne Plains, OS, 

Chinook winds, 34. 

Cities, 171. 



1S7 



ISS 



THE GEOGRAPHY OF NEBRASKA 



Cla}r, 13, 15, 16, 18, 49, 06, 140. 

Clay Center, 1S4. 

Climate, 33. 

Clouds, 2S. 

Cloudiness, 24, 34. 

Coal, 10, IS, 134. 

Columbu-s, 181. 

Corn, 1.54. 

Court House P>ock, 103, 104. 

Coyotes, 12.5. 

Crawford, 185. 

Crete, 182. 

C'ulbertsou, 184. 

Cyclones, 25. 

Dairying, 149. 

Dakota formation, 12, 13, 19. 

David City, 183. 

Development, 114. 

Dismal River, 65. 

Drainage, 43. 44, .52, .53, .55, 89, 

161. 
Drouth-resisting crops, 167. 
Drouths, 92. 
Dry farming, 126, 107. 
Dime sand, 16. 
Dunes, 86. 
Dust clouds, 24. 
Dust .storms, 29. 



Excursions, 3. 

Experiment .Station, 145, 149 15.5, 

169. 
Explorers, US. 
E.xeter, 1.S4. 
Extent, 4. 

Fairbury, 13, 141, 1.83. 

Fairmont, 184. 

Falls, 57, .58, .59, GO, 67. 70. 

Falls City, 12, 156, 161, 177. 

Ferry boats, 56. 

Fish, 46, 56, 68, 70. 

Floods, 53, 63. 

Flood plains, 16, 55, 56, 67. 

Forage, 155. 

Forest reserves, 165. 

Forest at ion, 164. 

Formations, 10. 

Fo.ssils, 10, 14, 19, 113. 

Franklin, 184. 

Fremont, 157, 180. 

Frenchman River, 70. 

Friend, 1.S4. 

Frosts, 34. 

Fruit, 92, 106, 156. 

Fruit raising, 150. 

Fuel, ,S4. ' 

FuUerton, 181 



Education, 128. 

Educational Institutions, 128. 

Elevation, 18, 19, 60. 

Elkhorn River 67, 154. 

Endicott, 13. 

Erosion, 21, .53, 73, 76, 79, 97, 100, 

110. 
Escarpment, 77. 
Evaporation, 36, 38, 43, 68. 



Geneva, 129. 184. 
Genoa, 181. 

Geographic influences, 1, 
Geological surveys, 4, 6. 
Geology, 8. 
Gilead, 139. 
Cilaciers, 20, 21. 
Glacial deposils, 16. 
Gordon, 158. 
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Grain crops. I."i2. 

Grand Island, 1 II, IM. 

Grasshoppers, 12."i. 

(_;ra/ni.i-, 94, lOS, 112, 125, 11.5. 

Great Plains, 4. 

Gronnd water. 4:>. 45. 89. 

Gn\l of Mexico, 19. 

Hail. 29. 
Hartington. 177. 
Harvard, 184. 
Harvev Fall, (iO. 
Hastings. 18.3. 
Hot Greelv. 101. 
Hot Greek liasin. 109. 
Ha\-ele.ck. 180. 
Hay. 155. 
Hel>ron, 183. 
Heiningford. 15.S. 
High Plains Region. 96. 
Hilly lands. 79. .S(i. 
Hogliack Mountains, 104. 
Holdrege, 181. 
Ho-s, 148. 
Homesteaders. 120. 
Home studies. ,3. 
Hot winds, 28. 
Houses. 120, 126. 
Humlioldt. 177. 
Humidity, 24, 34. 

Ice, 134. 

Ice gorges, 6.5, 67. 
Indiaiiola. 184. 
Indians, 114, 121. 
Indian reser\'al ions, 117. 
Industries. 134. 
Immigration. 127. 
Ionia ^'olcano, 77. 



Irrigation, 57, 60. UiO, 1S2. 
Isobars, 20. 

Jail Kdcic, 103. 
Johnson, 139. 

Kearne>-, 141, 156, LSI. 
Keya Paha River. 56. 

Lakes, 5, 20, 90, 163. 

Landslides, S3. 

Latitiule, 4. 

Leavitt, 157. 

Lightning, 29. 

Limestone. 10. 14, 18. 

Lincoln, 13. 156, 158, 171, 178. 

Location of Nebraska, 3, 6, 114, 

Lodge Pole Creek, 61. 

Loess, 16, 21, SO. 

Loess Plains. 72. 

Loess Region. 72. 

Loess Slips, 82. 

Longitude. 4. 

Long Pine, 184. 

Long Pine Can\'on. 56. 

Lewis & Clark, IhS. 

Louisiana Purchase, 114. 

Louisville. 139. 

Loup, ISl. 

Loup Rivers. 54, 65. 

Lynch, 51. 

JIadison. 180. 

Mantle Rock. 8. 

Manufactm-es, 126, 174, 175, 179, 

ISO, 183. 
Maps. 6, 31, 73. 
McCook, 156, 1S4. 
Merrill, Mrs. Joseph P.. 12S. 
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Milfonl, 182. 

Mindcn, 184. 

Mineral rosourccs, 134. 

Missouri Itiver, 5, 5-5, 122. 

Mormoii.s, 119. 

Morrill, Hon. C. H., 11.3. 

Morton, Hon. .J. Sterling, 17G. 

Xavigation, .5(5. 

Nebraska City, 12, 141, 176. 

Xeha\Yka, 139, 150. 

Xeligh, 180. 

Nelson, 183. 

Newman Grove, 180. 

Niobrara, 51 . 

Niobrara challc rocic, 14, 15, 19, 

140. 
Niobrara Ui\'er, 56, 57. 
Norfolk, 18(.). 
North Loup, 157. 
North Platte, 36, 181. 

Oats, 154, 1.55, 169. 

Occupations, 130. 

Omaha, 16, 3(), 122, 128, 130, 

149, 1.55, 171, 174. 
O'NeiU, 180. 
Ord, 181. 
Oregon Trail, 119. 
Orleans, 184. 
Overland routes, 118. 
Oxford, 184. 

Packing hou.ses, 175. 

Parry Falls, 59. 

Pasturage, 84, 94. 

Pawnee, 177. 

Pebbles, 16. 

Pennsylvanian rocks, 10, 11, 12. 



Percolation, 44. 
Permian .strata, 12. 
Peru, 1.34, 141, 175. 
Pierre shale, 15, 19, 46, 140. 
Pine Pudge, 101. 110. 
Plan and purpose, 1. 
Platte River, .54, 60, 161. 
Platt.smouth, 12, 175. 
Ponca, 13, 77, 172. 
Popcorn, 1.57. 
Population, 127. 
Position of Nebraska, 5, 6. 
Potatoes, 1.58. 
Poultr}' raising, 75, 152. 
Prairie dogs, 126. 
Prairie fires, 92. 
Prairie region, 4. 
Precipitation, 24. 
Products, 121. 
Pumpkinseed A'alley. 103. 

Quarries, 135, 139. 

Railroads, 121, 122, 126. 

Rain, 28. 

Itainfall, 25, 36, 125. 

Rain gage, 25. 

Ravenna. 181. 

Reclamation. 160. 

Red Cloud, 184. 

Republican River, 08. 

Resources, 134. 

Rivers, 53, .55. .50. 57, 60, 63, 65, 

67, 68, 70, 110. 
Roads, 93. 
Rocks, .s, 10. 
Rock terrace.-^, 70. 
Rocky Mountains. 4, 5, 14. 
Ru!o, 177. 
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Puin-otT. 4:1, .yj. ."1:1. 
riushville. l.iS. 

^^alt Creek, ."i4, 03. 

Sand, 1."), 1(>. 

Sand Hill Rosion, 85, 

Sand dunes, SO. 

Sand ridges, S6. 

Sandstone. ^2. 13, IS. 

Sclilagle Fall. oS. 

Schuyler, ISO. 

Scotts Bluff (town"), ISl, 

Scotts Bluff, 103. 

Sears Falls. 59. 

Sediment. 21. 

Settlements. 114. 119. 

Seward. 1S2. 

Shale, 10, 14, 15, IS. 

Sheep, 175. 

Sidney. ISl. 

Signal Butte, 103. 

Snake River. 56. 

Snake River Falls. 57. 

Snow, 37. 

Soil, 2, 44, ,S3, 91. 107, 157 

South Omaha. 152, 175. 

South Platte Ri\-er, 60. 

Springs. 46. 

Stage coach, 124. 

Steamboats, 121. 

.Stinard Falls, 5S. 

Stock raising, 142. 

.Stone, 2. 135. 

Storms. 29. 

Story, Stephen, 119. 

St. Paul. ISl. 

Strata. 9. 

Streams, .53. 55. 

Sugar beets- 157. 



.Sunshine, 24, 34, 157. 
Superior, 1S4. 
Surface storage, 43. 
Sutton, 184. 

Table Rock, 141. 177. 

Tecumseh, 177. 

Tekamah, 13. 

Temperature. 23. 28, 33. 34, 41. 

Terraces. 73. 76. 177, 184, 

Thennograph, 23. 

Thunder storms, 28, 29, 37. 

Till, 16. 21. 

Toadstool Park. 110. 

Todd VaUey. 75. 

Topographic regions. 6. 72, 75, 96, 

109. 
Topographic survey, 6, 
Tornadoes, 29, 
Towns, 171. 
Traders, US. 
Trading posts. 118. 
Transportation, 56, IIS, 122. 
Trappers, IIS. 
Travel. 56, 94, 122. 
Trees, S4, 93. 107, 112. 
Trenton, 184. 

Fnited States, 4, 31. 

Valentine, 5(^, 58, 185. 
Valley, 156. 

Valleys, 9, 53, 55. 73. 75. 97. 
Vegetation, 91, 106, 112. 
Verdigris Creek, 56. 

Wahoo ISO. 

^A'ater power, 57, 67, 6S, 70, 134. 

Water table, 44. 
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Water vapor, 34. 

Wauneta Fall, 70. 

\\'avne, ISO. 

Weather, 23, 2.5. 

Weather Bureau, 23, 30, 31. 

Weather foreca.sting, 30. 

Weathering, 14. 

Weather maps, 31. 

Weeping Water, 12, 139, 177. 

Wells, 47, 51, 107, 111. 

WeU water, 47, S3, 105. 



West Point, 180. 
Wheat, 154, 169. 
White River, 101, 110. 
Wilbcr, 182. 

Wild Cat Mountains, 104. 
Wild Cat Range, 103. 
Winds, 23, 27, 36. 
Wymore, 12, 139, 182. 

York, 183. 
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